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IN THE RICARDO MARK V combustion chamber of the Land-Rover diesel engine the 
hottest part is the ‘hot-plug’—a small investment casting in the form of a special 
insert of nrmocasT 80 alloy. This alloy was chosen after intensive tests, for its 
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applications involving the use of cast materials. Design engineers and others 


interested are invited to— 


SEND FOR our publication on Nimocast heat-resisting Alloys 


HENRY WIGGIN & COMPANY LIMITED WIGGIN STREET BIRMINGHAM 16 


Enter No. Cl on reply card 




















Rotary Screw Design 
cuts maintenance costs 


Look at the advantages the Twin-Air offers! Smooth, surge-free airflow com- 
bined with an outstanding power /weight ratio. The rotary screw design reduces 
maintenance problems and keeps the Twin-Air on site — where it pays! Thanks 
to a unique timing gear, there is no contact between the rotors or between the 





rotors and the housing. Thus, there is no wear at all in the compression 
chamber. To simplify servicing even more, Twin-Air portable compressors are 


: ‘ Twin-Air design means that the 
available with Deutz, Rolls-Royce or General Motors diesel engines. rotors never touch. 
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Buell Dryers (Biittner System) with their unique arrangement of 
cross-shaped shelving distribute the material evenly over the cross- 
section of the drum, affording maximum exposure to the drying gases 
and eliminating areas through which the gases can pass without 
meeting any material. 


Very wet and sticky materials can be handled without clogging and 
the danger of igniting combustible materials is avoided. 


Full particulars in our publication “Drying Equipment”. 


BUELL LIMITED 


(a subsidiary of Edgar Allen & Co. Limited) 


THREE ST. JAMES SQUARE - LONDON S.W.1 
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ESTIMATES FOR THE ARMED FORCES 

Increased mobility and fire power are the keynotes of 
the re-equipment programmes in the Estimates for the 
Fighting Services, which, following on the Defence White 
Paper, emphasise the greater importance to be attached 
to limited war. The naval budget of £413 million is up 
by £16,000,000 over last year and the Army requires £507 
million — an increase of £25,000,000. Only the Royal 
Air Force budget of £526,500,000 shows a decrease — 
nearly £9,000,000 less than last year’s total including 
supplementary Estimates. It is also interesting to note 
in this connection that the pay, clothing, movement and 
administration of the three Fighting Services absorbs as 
much as 52 per cent of the total defence budget of 
£1,655,500,000. The Navy’s new construction programme 
is substantial and includes two more guided missile 
destroyers of the “Devonshire” class. The order for these 
two ships indeed suggests that this type of vessel is to 
provide the basis of the future cruiser replacement pro- 
gramme. They are vessels of about 6500 tons, armed 
with four 4-5 guns and with medium and close range anti- 
craft guided missile launchers, and equipped with good 
anti-submarine weapons and a helicopter. The Admiralty 
seems satisfied that they are fully capable of dealing with 
a disguised merchant raider armed with 6in guns — the 
type of ship most likely to be used for surface ship 
attack in the wide ocean trade routes. 

Equally satisfactory, in view of the need to deal quickly 
with “brush-fire” campaigns, is the decision to order an 
assault ship of new design with a displacement of between 
10,000 tons and 15,000 tons to replace the existing ships 
of the Amphibious Warfare Squadron. Including a 
landing ship headquarters, the Navy now has five tank 
landing ships which were all built in the war and have 
neither the speed nor accommodation required to support 
the Marines, landed from a “Commando” carrier, with 
infantry and armour. The new ship will carry landing 
craft which can be launched by flooding the vessel’s com- 
partments and so lowering her in the water. Her sea- 
keeping qualities, speed and range will be superior to 
those of existing L.S.T.’s and she will be equipped with 
a helicopter platform. To be consistent the Admiralty 
will require to build at least one more of these vessels in 
the near future to operate with the “Albion” — now to 
be converted as a second “Commando” carrier and to 
be ready about mid-1962. The First Lord in his Ex- 
planatory Statement refers to the aircraft carrier as the 
very embodiment of the Navy’s versatile power. Though 
the first replacement for the existing carriers will not be 
required until the early 1970s it is known that the 
Admiralty is already considering designs for a future 
carrier, but no indication is given of when she will be 
laid down. Other points requiring mention are that 
twenty-two ships have been approved for scrapping 
during the past year, leaving the Navy with only three 
“Tiger” class and five wartime cruisers. In addition to 
the eighty new, converted and modernised frigates now 
available, nineteen more are being built or ordered, in- 


cluding fourteen vessels capable of fulfilling a composite 
réle — seven “Leanders” (which are an advanced design 
of the successful “Whitby” class) and seven “Tribals,” 
with steam and gas turbine propulsion. A Mark II 
version of the “Seaslug” with greater range and speed 
is now in hand for fitting in the two new guided missile 
ships and a new system for the handling of information 
and control of weapons is being incorporated in the 
carrier “Eagle” during her present modernisation. 

The Army Estimates give similar evidence of the 
greater importance of the conventional forces. Not only 
is the Army, like the Navy, replacing its amphibious war- 
fare vessels, but the Secretary for War in his explanatory 
statement particularly emphasises the part which the 
conventional forces in Germany are taking in preventing 
an all-out war. The Army’s new L.S.T.’s will be about 
5000 tons and will be operated by the Merchant Navy. 
They will provide much faster and more flexible support 
than the existing craft and it is understood that in peace- 
time they will be used for ferrying Army stores. Trials 
are to start with the Gillois pontoon bridge, invented by 
a French colonel. It consists of amphibious pontoons 
capable of being driven both on land and water, each 
vehicle having part of the bridge decking permanently 
fixed on top of it. When the vehicles are in the water 
the decking is extended hydraulically to form a bridge 
for medium tanks. The new 105mm self-propelled gun 

- to replace the 25-pounder is being tried out and 
trials are to continue with the new battle tank “Chief- 
tain.” Mr. Profumo also refers to the development of 
infra-red equipment, presumably in connection with the 
night firing control system in tanks. Other advances in 
the Army’s mobility and fire power are further deliveries 
of the air-portable Italian 105mm howitzer and of the 
“Malkara” anti-tank guided weapon and the completion 
this year of the planned programmes for the ““Thunder- 
bird” surface-to-air guided missile, and of the “Honest 
John” surface-to-surface missile for the Rhine Army. 
About 2500 married quarters are now under construction 
and a further 4000 are planned. 

In his Explanatory Statement on the Air Estimates Mr. 
Julian Amory emphasises that the V-bomber force to-day 
is strong enough to prevent any premeditated attack on 
this country. The “Vulcan” II is now in squadron ser- 
vice and trials of the “Blue Steel” are to begin this year. 
The “Skybolt” if successful will be bought out- 
right and fitted in “Vulcan” II’s, with British warheads, 
in the mid-1960s. About then, the TSR 2 — capable 
of reaching its target below radar screen level — will also 
come into use. “Lightning” fighter squadrons are now 
in service and orders have been placed for a Mark III 
version carrying an air-to-air weapon much superior to 
the “Firestreak.” Orders have also been given for a 
Mark II version of the ground-to-air “Bloodhound” which 
can be transported by air to overseas commands. The 
Secretary for Air goes on to stress the R.A.F.’s 
increased transport capacity, now three times greater than 
10 years ago. Ten “Belfast” (formerly “Britannic”) 
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strategic freighters with a range of more than 4000 miles 
have been ordered, each with a payload of more than 
35 tons and capable of carrying armoured cars and 
guided weapons, and there is to be a major expansion of 
the helicopter force for Army support. Twin-rotor 
“Belvederes” will enter Squadron service this year and 
there will be first deliveries of the gas-turbine “Whirl- 
wind,” with a twin-engined version of the “Wessex” to 
follow. Work has also begun on a new high-performance 
radar system incorporating computers and data handling 
equipment required for the interception of supersonic 
aircraft. The system will also form part of an integrated 
civil and military air traffic control organisation. 


STREAMLINING THE U.K.A.E.A. 

The changes recently announced in the organisation of 
the United Kingdom Atomic Energy Authority should 
improve co-ordination and operational efficiency. This 
logical stage in the evolution of the Authority springs 
directly from the investigations of the Select Committee 
which reported on the working of the A.E.A. Industrial 
Group in July, 1959, and recommended that certain 
aspects of the Authority’s organisation should be re- 
viewed after a reasonable interval. It will be recalled that 
an immediate change, put into effect on July 1, 1959, was 
that of splitting the Industrial Group into two new 
Groups—a Production Group and a Development and 
Engineering Group. At the same time the Select Com- 
mittee recommended that the Authority should “consider 
whether more formal arrangements are required for the 
co-ordination of the work of the Production and Develop- 
ment and Engineering Groups . . . .” In particular the 
Committee suggested that, because of the increase in the 
number of research and development establishments 
within the authority, the system of co-ordinating the acti- 
vities of the various laboratories, to maintain a proper 
balance, while avoiding duplication, should be reviewed 
in the light of experience gained from the new organisa- 
tion. 

As a result of this review the Authority has decided 
upon two main changes. One is the appointment of a 
deputy chairman who will be primarily responsible for 
scientific and technical co-ordination throughout the 
Authority. Both the decision to make this appointment 
and the choice of the man (Sir William Penney) to fill it, 
should meet with widespread approval. Sir William’s past 
achievements and his outstanding talents suggest that his 
new task will be approached with energy and realism. 
But we hope that it will be possible for him to concen- 
trate on the peaceful uses of atomic energy, rather than 
on weapons. The second change is that the task of design- 
ing and developing all reactors, and of maintaining appro- 
priate relations with British industry and with overseas 
countries, will be concentrated, as far as possible, in a 
single group of the Authority. This work will be the 
responsibility of a newly formed Reactor Group. Accord- 
ingly, the Winfrith Research Establishment, with its 
functions of reactor development, will be transferred from 
the Research Group to the Reactor Group. Likewise the 
new organisation will take over Dounreay where, despite 
suggestions to the contrary (reported in a Sunday news- 
paper), the programme of working up to power on the 
fast breeder reactor is proceeding according to the 
schedule outlined at the symposium at the “Mechanicals” 
last year. The Reactor Group will also manage the Cul- 
cheth laboratories which are mainly concerned with re- 
search and development work on reactor materials. At 
the same time the remaining functions of the Develop- 
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ment and Engineering Group—the design and construc. 
tion of plant, works, and buildings—will now devolve 
upon a new Engineering Group, which will also take over 
from the Production Group its responsibilities for the 
— and inspection of fuel elements on a production 
scale. 

Perhaps it would be over-optimistic to expect quick 
dividends from these changes. But at least they set the 
stage, by providing a useful framework for future pro. 
gress. Now that reactor design and development becomes 
a separate entity the Authority should be in a better 
position to play its part in the commercial development 
of nuclear power. In its new shape the organisation is 
equipped to reach clear-cut decisions more quickly and, 
what is equally important, to translate those decisions 
into effective action more expeditiously. 


RULES FOR NUCLEAR SHIPS 


Following upon the assessment by the Galbraith Com- 
mittee of several designs of reactors for Great Britain’s 
first nuclear powered ship and the announcement that the 
Government had accepted the committee’s recommenda- 
tion in favour of the boiling water and organic liquid 
moderated reactors, invitations to tender were sent out 
to selected firms. Since then many questions have been 
asked in Parliament and elsewhere about the receipt of 
tenders and the placing of contracts. The Government 
has also been urged to expedite the building of a marine 
reactor and its installation in a merchant ship. Much of 
this anxiety stems from the idea that this country’s 
prestige will be raised when it has a nuclear powered 
merchant ship at sea. But since the Russians already have 
the icebreaker “Lenin” in commission and the Americans 
will shortly have the liner “Savannah” in service, Great 
Britain can only come in third. However, a “first” 
is still possible. This country’s shipbuilders and 
engineers would acquire immense prestige by putting 
in service the first nuclear powered ship capable of 
being operated on an economic commercial basis. Let us 
hope they will! But according to the annual report of 
the Chamber of Shipping of the United Kingdom, 
American experts are having second thoughts about the 
time factor in making nuclear power commercially com- 
petitive. Much more knowledge, they think, is required 
of the economies, and of the technical and operational 
problems of nuclear power for marine purposes. The 
D.S.LR. report “Research and Development Require- 
ments of Shipbuilding and Marine Engineering Indust- 
ries” also subscribes to the long-term view that in the 
present state of progress, nuclear propulsion has a 
long way to go before it can be considered an economic 
alternative to present propulsion systems. Nevertheless 
it is, of course, essential that development should go 
forward. What may be less essential is that there should 
be placed in this country an actual order for a ship. 

While the problems of designing and building a 
reactor of low power suitable for installation on board 
ship are difficult enough to solve, the actual building of 


_ the ship and the containment vessel brings its own prob- 


lems too. They relate particularly to standards of safety 
and safeguards against the hazards of the emission of 
neutrons and gamma rays. These problems were raised 
and discussed in a paper entitled “Lloyd’s Register of 
Shipping Rules for Nuclear Ships,” presented by J. M. 
Murray and H. H. Pemberton, before the Joint 
Panel in Nuclear Marine Propulsion on February 28th. 
The paper explains the philosophy underlying the rules. 
Attention is drawn to the longitudinal strength problem, 
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the considerations affecting the position of the reactor 
and machinery, and to rolling, pitching and heaving 
motions. The latter give rise to accelerations which re- 
quire supports to be designed for an acceleration of 3g in 
any direction, while other members need to be designed 
on an energy absorption basis and provisién made to give 
protection should the ship ground. It is also pointed out 
that an emergency power installation is required and that 
the containment vessel has to withstand external pres- 
sures, in the event of the ship being sunk, and internal 
pressures in the event of a primary circuit failure. The 
fuel assembly and core structure also has to withstand an 
impact shock of 3g and particular care must be paid to 
the methods of decay heat removal and to the reactor 
control and instrumentation. The main requirements of 
the latter are outlined and it is thought that electronic 
equipment should withstand a shock loading of 6g. On 
the question of shielding the Society requires the de- 
termination of radiation contours and that the crew 
should not be exposed to more than 2°5 rem/year so that 
there is a margin for maintenance work, while in the 
passenger spaces the dose must not exceed 0-05 
mr/hour. Defuelling also presents its problems in the 
avoidance of radiation hazards, as does the storage of 
irradiated material and its subsequent disposal. Further- 
more, it is possible thai provision will have to be made 
to allow for operation for several days in harbour with- 
out discharge of any gaseous radioactive effluent. 

These factors and other of the society’s requirements 
indicate some of the differences between land and marine 
installations and bring into prominence the many rules, 
tentative and otherwise, which must be met during con- 
struction and installation to achieve both effective and 
safe operation at sea and in harbour. 


CEIINOSSSTTUV 

“The real study of elastic behaviour began with the 
cryptic statement by Robert Hooke that the law govern- 
ing the springiness of materials was contained in the 
anagram ceiiinosssttuv which he later, in 1678, decoded 
as ut tensio sic vis, i.e. the extension (of a springy body) 
is directly proportional to the force which produces it.” 
So ran a passage from the James Forrest lecture which 
was delivered at the Institution of Civil Engineers on 
February 21 by Professor A. J. S. Pippard, F.R.S. The 
professor had selected his subject, “Elastic Theory and 
Engineering Structures,” he said, only after considerable 
hesitation, because current thought was largely directed 
to the study of the plastic theory or inelastic behaviour 
of materials and structures. To direct attention to the 
older aspect of the subject might have been thought a 
retrograde step, but if that view did in fact exist, he 
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asserted, it was a mistaken one. The aim of his lecture 
was to indicate by simple example how the application 
of the fundamental principles of elastic theory gave the 
civil engineer a fuller appreciation of structural behaviour 
than could otherwise be obtained and so assisted in 
design. This aim he clearly achieved with the concise 
and scholarly presentation which is characteristic of his 
work. 

Professor Pippard declared that it was not so very 
long ago that the mere suggestion of mathematical 
argument in the Institution lecture theatre was sufficient 
to create an immediate “sales resistance” against the 
speaker. That view was perhaps not quite dead, but he 
hoped, and was even beginning to believe, that the 
majority now realised that neglect to apply mathematics 
was a refusal to use one of the most valuable tools in 
the professional kit-bag. After these preliminary remarks, 
the professor continued with a brief historical résumé, 
enumerating the basic discoveries in elasticity and the 
names of those associated with them, and commenting 
on the neglect of the subject in this country for many 
years. He then went on to discuss certain specific prob- 
lems and how they could be understood in terms of the 
basic concepts of elasticity. These problems included 
the behaviour of toggle-bars; the compatibility of strains 
and its application by prestressing; the principle of Saint 
Venant and its experimental verification in the 1920s to 
resolve a problem in airship design; a study of the elastic 
behaviour of masonry arches; and some related theoretical 
implications, the latter leading to a discussion of the 
design of arch dams on an elastic basis; and finally an 
exposition on stresses due to temperature changes in 
various structures. 

In his concluding remarks he said that while it would 
have been inappropriate to go outside the declared topic 
of his lecture, he wished to refer to the most modern 
developments in structural theory. The behaviour of 
structures in the plastic region had many able exponents 
and the success in design achieved by that approach spoke 
for itself. But in the professor’s view the elastic and 
plastic approaches to design must, for the best results, be 
considered as complementary and not conflicting. 
Engineers needed all the help they could get from science 
if their work was to be adequate, and elastic and plastic 
theory both had much to offer. The theme of the James 
Forrest lecture, namely the interdependence of science and 
engineering (not, as Professor Pippard noted, the depen- 
dence of engineering on science) was clearly well to the 
fore in his lecture, which can be recommended to all 
interested in understanding the way structures behave. 
The insight which it provided was, in fact, the antithesis 
of the title selected for this note. 





* RAILWAY TYRES AND FROsT” 


“A person concerned in the management of the Norwegian Trunk 
Railway writes to a London correspondent as follows : *I observe 
the numerous accidents that have lately taken place in England, 
which are attributed to the frost. What is your frost compared to 
what our trains are subject to? Here for the last two months 
(December and January) the thermometer at Dahl and Eidsvold has 
been ranging between 15 deg. and 27 deg. below zero of Reaumur— 
equivalent to 2 deg. to 29 deg. below zero of Fahrenheit,—and we 
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have only had one tyre break, and that was an old one. If the 
accidents which have occurred in England are, therefore, to be 
attributed to the effects of frost, I presume the risk is greatly enhanced 
by the greater speed at which the trains run, and that the immunity 
from accidents which we enjoy here is owing to our slow pace—twenty 
miles per hour—instead of thirty, which I take to be the average 
speed in England. If this be the cause, and it is considered desirable 
to avoid such accidents at periods of extraordinary frost, the speed 
should be reduced to twenty miles. Some may be disposed to imagine 
that our steel of which the tyres are made is more flexible, but the 
fact is all our tyres come from England’.”’ 
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Canadian Pacific Transcontinental 
Trains 


THEIR MOTIVE POWER AND EQUIPMENT 
By EDWARD H. LIVESAY 


No. I]I]—(Continued from page 279, February 24, 1961) 


HE R.D.C. “ Dayliner,” in which the 
transcontinental journey began, leaves 
Store Street Station in Victoria at 9.30 a.m.; 
Mr. Hartley, the Superintendent of the 
E. and N. Railway, introduced me to the 
driver and conductor, the coach having al- 
ready been looked over, inside and out, noting 
particularly the control arrangements in the 
driver’s compartment. The handling of an 
R.D.C. has evidently been made as simple 
and convenient as possible, and requires the 
minimum of skill ; the most careless and 
feather-headed “ operator” would find it 
difficult to bungle things ; an ex-tram-driver 
would feel at home at once. (Incidentally, 
I wonder if the driver of an R.D.C. calls 
himself an “ engineer,” as he did when at 
the throttle of a steam locomotive ? If so, 
the designation is even more inept than in 
the latter case.) The controller has two 
handles, removable for transference to either 
end of the car ; the one on the left is direc- 
tional, having (1) a centre, OFF, neutral 
position ; (2) a forward, FWD, moving 
away from the driver ; and (3) a backward, 
REV, position towards him. The position 
of this handle also controls the sanding, so 
that only the leading wheels of each truck 
are sanded. The right handle is the speed 
controller, and has five positions : (1) Off, 
engines idling—handle cannot be moved 
from OFF unless the directional controller 
is in either FWD or REV. (2) No. | position 
engines idling—FWD or REV clutch 
engaged, with torque converter only in 
operation (700 r.p.m. idling speed corre- 
sponds to about 25 m.p.h. on the level). 
(3) No. 2 position—one-third throttle. (4) No. 
3 position—two-thirds throttle. (5) No. 4 
position—full throttle. 

The hydraulic drive comes into effect 
automatically at 55 m.p.h., and is automatic- 
ally released on the speed falling to 46 m.p.h. 
and below. Fine control of speeds below 
25 m.p.h. is brought about by braking against 
the torque converter. In fact, the standard 
starting procedure is to put the throttle into 
No. | position with brakes on in order to 
engage the clutch prior to starting; at 
departure the brakes are released, and as 
the air bleeds off the car begins to move. 
Then the throttle is moved quickly through 
2 and 3 into position 4 for maximum accelera- 
tion. Nearing a station, the throttle is put 
back to No. | position, and the car braked 
to a stop against the converter—all is then 
ready for the restart. 

Store Street, the terminus of the E. and N. 
Railway, and Victoria’s only station, is 
adjacent to the Johnson St. Bascule bridge, 
carrying both track and road—each having 
its own section, separately operated—to 
Esquimalt, across the narrow neck connect- 
ing the inner and outer harbours. There is 
but one platform, so short that in the days 
of steam and diesel-electric passenger trains 
even a four-coach outfit had to be divided 
for loading, and “ married” on departure, 
but the R.D.C. finds it more than adequate. 
“No. 1” left promptly at 9.30 a.m. of a 
perfect Spring day, with a gentle breeze 





ruffling the surface of the harbour sparkling 
in the sun, and the beautiful Parliament 
Building standing out against a blue sky. 
Accelerating very smoothly and cautiously 
through the suburbs, the first stop was at 
Admiral’s Road, Esquimalt, beside the har- 
bour of that name, and adjoining the great 
1150ft dry dock, one of the biggest on the 
Pacific coast, in which the “‘ Queen Eliza- 
beth ” was overhauled in 1942. A very stiff 
climb begins almost at once, including 
2 miles at | in 63, Fagan’s Hill, extending 
to Langford, 8 miles (Fig. 12), and thence, 
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credit for making it so. But it results in 

observer having to make bricks With “ 
little straw, and the driver could Not he} 
me much, though he did his best. The Tidj , 
was very good, with a minimum of rollin 
and nosing, only a slight tilting of the floo 
giving evidence of curvature. The spend 
was deceptive, as it always is on a diesel 9 
an electric locomotive to anyone “ brought 
up on steam ”’—one generally under-estj. 
mates it by about 25 per cent. There Was 
no rhythmic knock from the motion—no clack 
of rail joints—no indicative exhaust beat, 
and as before stated, the speedometer was 
non-operative. The suspension was excel. 
lent, crossings and switches being imper- 
ceptible ; braking, with the shoes claspin 
air-cooled discs, was ultra-smooth and power 
ful ; there were no juddering, jerky Stops 
The climbing of gradients called for next to 
no skill on the part of the driver : they were 
merely a matter of more or less throttle, and 
were treated with the same _ indifference 
shown by a modern car on an average hill 
A tram-driver—but I was forgetting, there 
are very few trams left now, and there will 
not be any shortly, so a_ tram-driver’s 
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after a short drop to Goldstream, again one 
climbs steadily to the peak at Malahat, 
20 miles and 916ft above sea level, the ruling 
gradient of this stretch being | in 52. This 
long and heavy incline used to give the 
“900” class steam 4-6-Os real concern, 
but the R.D.C. treats it with indifference. | 
cannot give the rate of climb as the speedo- 
meter was hors de combat, but we were o.t. 
at Malahat, 10.09, having made two stops 
and threaded the suburbs with their several 
level-crossings cautiously. 

I must confess that it is very difficult to 
describe the running of an R.D.C. as seen 
from the driver’s compartment in such a 
way as to make it interesting ; in fact, it is 
next to impossible. There is so little of 
note to touch on—the handling is so simple, 
so automatic—which, of course, it is intended 
to be, and the Budd Company can be given 
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reactions at R.D.C. handling are of little 
value ; he and his vehicle alike are obsolete. 

I was interested to hear from the driver 
that when Budd cars—and diesel-electric 
locomotives generally—were first introduced, 
every encouragement was given enginemen 
to study and understand their machines. 
Instruction books were issued to which 
they were expected to give due attention, 
but these have now been withdrawn, and in 
effect, the crews confine their activities to 
driving only. They are not expected or, | 
believe, allowed to make adjustments, still 
less running repairs; the engines are 
intended to run, and keep running, without 
trouble when out on the road, and it must 
be admitted they generally do. When they 
need attention it is better given in the 
shed by men competent to do whatever is 
necessary. On consideration, this is only 





Fig. 13—Rail diesel car over Niagara Canyon, Victoria, B.C. 
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sense ; an ex-steam locomotive 
esoeet,” lacking in any shop training, 
attempting adjustments or replacements to a 
railcar, Worse still to a diesel-electric loco- 
motive of possibly two or three units, would 
most likely prove to be a mere “God of 


ignorance with a monkey-wrench,” and do 


harm than good. 
mothe scenery all the way from Admiral’s 


Road to Nanaimo is very fine, and for this 
reason alone the trip is well worth making. 
On the way up to the Malahat summit two 

t canyons are crossed by steel bridges— 
one of which came from the main line of the 
CP.R. inland many years ago when its 

strength became insufficient on the intro- 
duction of heavier locomotives. Fig. 13 
shows the R.D.C. crossing Niagara Canyon, 
and gives a good combined impression of 
the car, bridge and environment, which is 
typical of most of Vancouver Island—as a 
visiting sailor once described it, “ nothing but 

blooming rocks and Christmas trees.” Grant- 
ed there are a lot of these, but the island has 
other attractions too, and compared with most 
of the rest of Western Canada it is almost 
a Garden of Eden. 

No speed is attempted until easier country 
is reached north of Nanaimo, there being 
too much curvature on the southern section ; 
it was taken beautifully. Making a brief 
visit to the passenger accommodation, this 
was seen to be tastefully decorated in pale 
blue, and the running was very quiet, only a 
slight hum coming from under the floor. 
The lay-out reminded me of the A.E.C. cars 
which I have observed, but never travelled 
in, running between Gloucester and Cardiff ; 
the points of similarity make one wonder if 
the Budd people had studied the British 
design, which certainly antedated the 
American by many years. 

From the profile it will be seen that once 
over the top at Malahat the track drops 
almost uninterruptedly to Duncan, a pros- 
perous little farming and distributing centre 
40 miles from Victoria; it used to be a 
haven of rest for retired naval and military 
officers. At Duncan the line is nearly down 
to water-level again, and remains near it 
thence to Nanaimo, with the exception of a 
stiff 3-mile incline near Somenos and several 
minor rises following, but none of these 
troubled the R.D.C. in any way. The 
Trans-Canada Highway parallels and crosses 
the track along here in various places ; 
from a mere pack-trail in the old days it has 
developed over the years and at tremendous 
expense into a fine regraded, relocated much- 
straightened concrete highway, over which 
streams of cars pour going “ up-Island,” 
some of course pouring over the edge and 
somersaulting down into ravines and water- 
courses, to the benefit of the undertakers— 
pardon, “ morticians.’’ Ladysmith is passed, 
one of the old Dunsmuir coal-mining towns 
which long since became a lumber centre 
when the Extension mine shut down, a fate 
which has overtaken most of the coal-mines 
on the Island, since we now live in an oil 
and electric age, soon to become a natural 
gas one too, when in the very near future a 
pipe bringing the gas from near Edmonton 
is laid across the Strait of Georgia from the 
mainland. And so into Nanaimo, the 
station being some way from the fine modern 
C.P.R. dock, from which fine ferry vessels, 
the “ Princesses,”’ Fairfield built, make nine 

trips a day to Vancouver ; Victoria has quite 
lost its old pre-eminence as the chief embarka- 
tion point for the mainland. There are now 
several ways of getting across, including by 
air; there is but one sailing as in the old 
days direct from Victoria harbour, and that 
during daytime, in the summer only. The 


pleasant night crossing, either way, when one 
went on board at 10 p.m. or 11 p.m., turned 
in, and woke up at 7 a.m. to find the ship 
tied up alongside at one’s destination, 
has gone into the discard.* 

To testify the advantage of the R.D.C. in 
timesaving, I give a condensed timetable of 
the steam and diesel trains as against that 
of the railcar over the whole distance from 
end to end of the line. Both speed and 
time show an improvement of roughly 50 
per cent, with the result the railcar makes 
the 280-mile return trip in the day, whereas 
its forerunners—and their crews—had to 
make “ lodging turns” at each end, taking 





two days. 
Steam and 
diesel-electric ‘ Dayliner ” 

trains R.D.C. 
Victoria ... dep. 10.30a.m.... 9.30 a.m. 
Duncan ... arr. 12.08 p.m. ... 10.47 a.m. 
Nanaimo ... 1.45 p.m. 11.45 a.m. 
Nanaimo ... ‘ dep. - ... 12.05 p.m. 
Courtenay... ... ea 8 6 5.20 p.m. 1.45 p.m. 

Distance 140 miles 

Average s' 22.5 m.p.h. 32-0 m.p.h. 


Returning, the R.D.C. leaves Courtenay at 2.50 p.m., and 
arrives in Victoria at 7 p.m. 

It is evident from the above that the 
R.D.C., running on the E. and N.R., capable 
of 80 m.p.h., has its wings wel) clipped by 
the schedule, which calls for nothing approach- 
ing that speed. The track is unsuitable, 
with its frequent curvature and many level- 
crossings, though some of the worst of 
these, affecting the Trans-Canada Highway, 
have been eliminated ; in addition, there is 
no real need for faster travel, seeing that the 
timing is such that the round trip can be 
made in the day without an early start or 
late arrival ; the hours are very convenient. 
I have had the opportunity of riding a 
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in the “ Dayliner,” it is safe to assume 
that the crossing to Vancouver, a pleasant 
40-mile trip, will be made in one of the fine 
C.P.R. “ Princess” vessels, which dock in 
ample time to connect with any of the three 
eastbound trains—‘‘ Canadian,” ‘* Domin- 
ion,” and ** Mountaineer,”’ the latter follow- 
ing the main line to Moose Jaw, then turning 
south and leaving Canada at N. Portal, 
1243 miles from Vancouver, en route to 
Chicago. In one respect the modern depar- 
ture times are less satisfactory than in the 
past, all three trains leaving in the evening, 
which means that one is bound to miss the 
very fine Fraser and Thompson Canyon 
scenery during the night black-out. Formerly 
if one wanted to see everything, one could 
take Train No. 2 out of Vancouver at 
10 a.m., and travel by it as far as Revelstoke, 
reached in the evening, stopping off there 
for the night, and carrying on next morning 
in the “ Dominion,” to enter immediately 
upon the even more spectacular Selkirk 
panorama, followed by the equally striking 
Rocky Mountain section ending at Calgary. 
Thus one got it all by daylight—the whole 
641 miles to Calgary, almost every mile of 
which gives something worth looking at. I 
have often advised people coming through 
British Columbia by train for the first time 
to be sure and make the Revelstoke one- 
night stop-over, and those who have done 
so have invariably been glad they did. But 
there—we are now in a different age, and 
time-saving has become a fetish; few 
travellers bother about scenery nowadays ; 
the great thing is to reach one’s destination 
as quickly as possible, and so have more time 
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Fig. 14—C.P.R. main line, Victoria-Nanaimo-Vancouver-Calgary 


similar R.D.C. where the maximum speed 
of which it is capable was called for— 
between Edmonton and Calgary—to the 
extent that the car was almost “ thrashed,” 
and it certainly behaved exceedingly well ; 
I may just touch on this expefience,when the 
transcontinental journey reaches Calgary, 
as it was altogether a contrast to the more 
placid “* go-as-you-please ” performance on 
Vancouver Island, which, however, was a 
very interesting first stage of the 3000-mile 
route to Montreal. 

Having travelled from Victoria to Nanaimo 





*It has just been announced by the C.P.R. (Nov. 1960), that 
there will be no direct ferry service from Victoria to Vancouver 
next summer—there is still one day service at present. The end 
of another era—for well over half-a-century the Company’s fine 
vessels have linked Victoria with the mainland at Vancouver, 
from centre to centre, steaming through the beautiful island- 
studded Strait of Georgia—soon they will be but a memory. 
To ‘ old-timers,” such as the writer, Victoria will never be quite 
the same without them.—E.H.L. 


to waste on arrival. With this in mind, 
most people have given up the train alto- 
gether—they fly, and all the scenery they 
get is the back of the heads of those sitting 
in front of them. But we, wiser, are in a 
train, and at any rate can enjoy the Fraser 
Delta, if not the Canyon, as far as Hope, 
89 miles from the start, where we might as 
well turn in, and forget the scenery until 
next morning when, following breakfast, 
we climb into the diesel’s cab at Revelstoke, 
the third divisional point, 379 miles from 
Vancouver. 

Dieselisation has brought many changes to 
Revelstoke. It used to be very much a 
railway town, with a big engine shed and 
repair shop where the great 2—-10-4s, 2—10-—2s 
and other mastodons were stabled, ready to 
take over from the fine 4-6-4 “ Hudsons ” 
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which had brought the trains from Van- 
couver, and also act as “ pushers” when 
double- and triple-heading was called for, 
as it always was. The last time I went 
steam-powered out of Revelstoke in the cab 
of No. 5935, 2-10-4, five years ago, three 
of these great engines were on the “* Domin- 
ion,” their total weight being not far short 
of 1000 tons ; three diesel units weigh only 
approximately 350 tons; six enginemen were 
required for the steam-power, as against 
two for the diesel. The engine shed used to 
be a busy—and dirty—place in the old 
days ; it is very different now, clean and 
quiet, and Revelstoke reaps the benefit. But 
the “‘ glamour” has gone! Instead of a 
score or more of steam locomotives in the 
depot, only a few diesel units are now 
needed—i have not the exact number. Double- 
or triple-heading is the rule on trains going 
east out of Revelstoke; the tremendous 
gradient (Fig. 15) up the western side of 
the Selkirk range begins immediately on 
leaving the station, much at | in 42 and 
extending for 40 miles to Glacier, at the 
western portal of the 5-mile Selkirk tunnel. 
It is a rugged stretch, this, the preliminary 
canyon a jagged gash between rocky walls 
with the Illeciliwaet River, white with snow- 
water, foaming down alongside the track, 
dammed at the foot and directed through a 
power-house before final release into more 
open country. It was fascinating in the old 
days to watch, hear, or better still ride one 
of the three great steam locomotives clawing 
their way up the incline with full-open 
regulators and lengthy cut-offs, their roaring 
exhausts echoing back and forth between 
the craggy palisades; the romance of 
steam in the mountains was very evident 
then, making an appeal that is largely absent 
from the muffled, rumbling diesels. Largely 
—I will not say entirely—I suppose there is 
something attractive about a diesel if one 
looks very closely, and long enough! But 
to resume ; this climb is if anything stiffer 
than the “ Big Hill” in the Rockies, and 
very troublesome to operate, particularly in 
winter, when the snowfall can be measured 
by yards rather than feet ; it included the 
Rogers Pass zig-zag and many miles of 
snowsheds ; the building of the Connaught 
tunnel eliminated the former and much of 
the latter. 

For reasons of personal convenience and 
stop-offs, &c., I was travelling on the 
** Dominion ” instead of the faster “ Cana- 
dian” but both trains have much the same 
equipment, though the “ Dominion ”’ is not 
entirely made up of Budd rolling stock ; 
some older cars are included. Two of the 
*‘Dome” cars are incorporated, with their 
associated coffee-bars (Fig. 16), and also 
modern coaches, both being great improve- 
ments over previous rolling-stock. The 
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Fig. 16 — Coffee shop in 
Stainless steel coach with 
* Dome ”’ 


** Dominion ” left Revelstoke at 10.25 a.m. 
with seventeen cars, the load roughly 1000 
tons, hauled by three 1750 h.p. diesel- 
electric units; two 2-10—-4s would have 
been adequate steam power. Engineer 
Parker and Fireman McEachern were in 
the cab of the leading unit ; nobody was on 
the others, of course, with multiple-unit 
operation. The cabs are very roomy and 
comfortable, more so than on British diesels, 
due to the more generous loading gauge, 
with its 18in additional width. There are 
three luxurious sorbo-rubber swivelling seats, 
two being on the fireman’s side ; the middle 
one of the three is occupied by the head 
brakeman when a freight train is being 
hauled, or by an observer such as myself. 
Revelstoke was left in a drizzle over wet 
rails, but there was no slipping, the ample 
power, 5250 h.p., and the even traction of 
the electric motors making possible a steady 
pull on the drawbars that no steam power, 
multiple or otherwise, could achieve ; no 
snatching, backing nor filling, just an open- 
ing of the throttle notch by notch, | to 8, 
from the idling 275 r.p.m. to 835 maximum. 
Wheel-slip did occur once on the way up, 
however, on a 1 in 42 stretch rendered 
treacherous by mist and drizzle ; at once 
the indicator flashed its warning, pressure on 
the push button bringing into action the 
automatic sanding gear ; the slipping ceased. 
The window-wipers were flashing to and fro 
all the way up, the air-conditioning gave 
pleasant warmth in the cab, and the noise 
of the fan coupled with the muffled drum- 
ming from the engine-room together were 
not enough to make it necessary to raise 
one’s voice, at any rate when talking to the 
fireman. A little increase of volume was in 
order when across-the-cab conversation took 
place with Parker, who did not seem to 
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realise this, and as I was too polite to say 
so I fear some of his doubtless well-meant 
and informative remarks were missed. 

Nearing Twin Butte, the first stop, there 
was a “Slow Order ’’—Anglicé, a 5 
restriction—arising from the possibility of 
rocks and other debris falling from the 
Trans-Canada Highway, under construction 
nearby and above ; it calls for an immense 
amount of blasting in British Columbia’s 
rocky wilderness. This 4500-mile highway 
from the Atlantic to the Pacific has been a 
tremendous undertaking ; by the time it js 
finished, this year, as it is hoped it will be, 
the Federal Government and the Provinces 
jointly will have had to foot a bill of approxi- 
mately £300 million. It was planned and 
begun over thirty years ago, and it is hardly 
necessary to say the cost has far exceeded 
the original estimate. Nobody could have 
foreseen so long ago what conditions would 
be in these post-war years; moreover, 
construction standards to suit modern traffic 
have been raised considerably, and the route 
has been relocated in many places. The 
road’s opening will, of course, still further 
subtract from railway revenue, already very 
seriously affected by air travel ; frankly, I 
see no transcontinental passenger trains at 
all in the near future.t The saving of time 
by air is so great, and the cost very little 
higher, that there is bound to be a continual 
drift away from the railways ; few people 
will remain loyal to the older form of 
transport much longer. The figures at 
present are: time from Vancouver to 
Montreal five hours by plane, 70-45 hours by 
train ; cost, respectively £64 and £58 first 
class—tourist fare is practically the same for 
both, £47. These figures include meals and 
berth on the train. 

Approaching Albert Canyon the explosion 
of torpedoes and a waved red flag brought the 
“Dominion” to a halt; trackmen were 
replacing a broken rail. What is a torpedo ? 
A detonator, fog-signal ; called a torpedo 
because neither in shape nor action has tt 
any resemblance to one. North American 
phraseology is often like this ; it is infra 
dig to call a spade a spade; instance, & 
bearing that overheats and seizes is said to 
be “ frozen.” 

We were in the old Rogers Pass country 
now, the serpentine acclivity that climbed 
500ft in 5 miles, and included 44 miles of 
snowsheds, some of which are still in use; 





+ Just recently Donald Gordon, President of the Canadian 
National Railways, admitted “ the airlines have got us licked to 
a frazzle on long-distance passenger service,” but added that the 
C.N.R. did not intend to abandon this entirely.” It is good 
hear this, but the C.N.R. is a Government railway, and does not 
have to pay! The C.P.R. is}infa different position ; it is 
trying to. E.H.L, 
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ing of the 5-mile Connaught tunnel 
tn ore the Selkirks in 1916 reduced the 

ing gradient 50 per cent, to 1 in 42, 
and shortened the troublesome stretch by 

miles; in addition, curvature equal to 
seven circles was eliminated. Glacier station, 
at the western portal of the tunnel, the next 
stop, is at an altitude of 3778ft, 2300ft 
higher than Revelstoke, 40 miles back ; the 
speak eloquently of the severity of 
this section, and of what things must 
have been in the old days, when the gradient 
was twice as steep, and the engines far less 
werful. Particularly in winter, conditions 
were often in the last degree arduous, until 
the tunnel took the sting out of them. Person- 
ally, 1 only went over in the summer, when 
there was nothing particularly noteworthy 
about the trips that I remember, except 
that a compound Mallet was used on one 
occasion as a pusher—actually a puller, 
another examaple of American contradictory 
nomenclature. Engines are never allowed 
at the back of passenger trains in case of 
potential trouble on curvature—they are 
permitted there on freights. 

Sitting in the air-conditioned cab of a 
diesel locomotive with its wide, unobstructed 
look-ahead, watching the incessant curva- 
ture swing from side to side, the corduroy 
of ties ceaselessly streaming towards one 
and disappearing underneath, lulled by the 
hum of the fan and the muffled rumble from 
the engine-room—it is all very clean and 
comfortable, even luxurious compared with 
conditions in the cab of a steam locomotive, 
with its quivering dials and gauges, and 
thythmic thrust and pull of its great side- 
rods, all so manifestly responsive to the will 
of the people in the cab. But to me at any 
rate it lacks appeal—it is too automatic— 
somebody brought the machine life hours 
ago in the shed, and it goes on working 
blindly, soullessly, until somebody presses a 
button and stops it. Every half-hour or so 


the fireman climbs out of his luxurious seat 
and disappears for a few minutes into the 
engine-room to look at the dials on the 





steam-heating boiler ; if they are register- 
ing what they should, and they generally are, 
he comes back and sits down again, “ and 
his day’s work is done”’—mostly! The 
observer continues to look at the scenery— 
when he is not asleep—which really is inter- 
esting in the Selkirks and Rockies ; if there 
is nothing very absorbing inside the cab 
there is outside. On all sides mountains, 
glaciers, waterfalls, little streams in full 
spate tumbling down precipices into rocky 
channels before losing their identity in the 
Illecilewaet, white with snow-water. The 
“look ahead” from a diesel’s cab with its 
180 deg. visibility is, of course a great 
improvement over the narrow restricted 
view along one side of a massive firebox 
and boiler, but curiously, passengers now 
have an even better outlook in some respects 
than the enginemen—from the “‘ Domes,” 
higher above the rails than the cab and 
from which they can look all round, 360 deg. 
The “‘ Domes ” are certainly far better than, 
say, a “* Beaver-tail ” rear-end or its obser- 
vation-car equivalent, particularly where, as 
in the Mountains, one wants to look every- 
where without delay or risk of missing 
something, because wherever one looks there 
is something worth looking at. It is a pity 
that our restricted British loading-gauge 
makes “‘ Domes” impossible ; they would 
give a long journey so much more interest 
and variety. Yet are they impossible ? It 
is debatable, surely—Bulleid built double- 
deck coaches on the Southern a few years 
ago, and though for certain reasons they 
were not sufficiently successful to warrant 
wide adoption they demonstrated there was 
room for the upper deck, so ipso facto there 
should be room for some sort of a “* Dome ” 
on a single-decker. I commend this sugges- 
tion with due diffidence to British Railways. 
Think of Derbyshire hills and dales from a 
“Dome ’”’—Shap and Beattock—most of 
Scotland—the West Country! Britain has 
the scenery—it only lacks the “ Domes.” 
Though late in May, it was a little misty 
high up on the western side of the Selkirks ; 


1—Signal light switch. 

2—Horn. 

3—-Speedometer-recorder. 

4—Ammeter—0/1500. 

5—-Selector. 

6—Throttle. 

7—Brake valve. 

8—Reverse. 

9—Control switch box. 

10—Wheel-slip light. 

11—Brake warning light. 

12—-Main reservoir and airbrake 
gauges. 

13—-Dead man’s pedal. 

14—-Signal bell-valve. 

15—Full release selector cock. 

16—Sanding valve. 

17—-Anti-dazzle shades. 

18—-Window wiper. 


Fig. 17—Cab of diesel- 
electric locomotive type 
a7 F9 ” 
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patches of snow still lay in sheltered places 
beside the track ; every stream was foam- 
ing white with snow-water, all a pleasant 
contrast to the previous day’s heat at the 
Coast. Glacier, the next stop, lies 2284ft 
above Revelstoke, a considerable climb to 
make in 40 miles. No speed is attempted 
going either up or down, and I guessed 
30 m.p.h. as the maximum allowed over this 
section ; the speedometer was out of action, 
and the ‘average was roughly 20 m.p.h. The 
western mouth of the 5-mile Connaught 
tunnel yawns just beyond the station, with 
the diesel-driven ventilation plant super- 
imposed. It is a fine piece of work, double- 
tracked, 29ft by 21-5ft high, trains keeping 
to the left, the opposite of standard American 
practice. I understand this was designed 
that enginemen might better see possible 
falls of rock from the roof where it is unlined. 
In the old days of steam traction the tunnel 
could get rather foul despite the ventilation 
system when triple-headed trains followed 
at close intervals or passed in medias res, 
but personally I have never noticed this, 
and it is difficult to imagine it happening 
considering the great area of the bore. 
Presumably the trouble should never arise 
with diesel power ; on this occasion it was 
merely a little hazy, but in the sealed and 
air-conditioned cab there was no discomfort. 
I believe speed is limited to 30 m.p.h., the 
tunnel is dead straight, and one can see the 
pinpoint of light at the other end immediately 
on entering. 

Emerging at the eastern end, the next 
stop was Beavermouth, at the foot of the 
mountains ; here I vacated the “ stuffed 
seat”’ in the cab for one in the “ Dome” 
car coffee-shop (Fig. 16), where meals can 
be had at any hour, remaining there until 
returning to the engine at Golden, an hour 
later. The scenery here, less rugged than 
on the other side, is very impressive, the 
track winding along on a shelf cut from the 
mountain slope, from which one looks right 
down into the great Beaver River valley far 
below. Stony Creek bridge was passed 
(Fig. 18) a rather unique single truss affair 
270ft above the river bed, built slightly on a 
bend at one end ; it took the place of one 
that collapsed some time ago, letting a train 
through. Shortly after, we pick up the 
Columbia River and follow alongside to 
Golden, at a higher speed, as here for 
once curvature is easier, the track lying at 
more or less water-level. Looking at this 
familiar fertile valley from the windows of 
the smoothly running “ Dome” car, at the 
jagged Van Horne Range on the right and 
the Dog Tooth on the left ; at Edelweiss 
village of chalets housing the Swiss guides 
imported to dry-nurse amateur mountain 
climbers, I thought nostalgically of running 
through it sitting on the steps alongside the 
smokebox of a “ 5920,” listening to the 
hoarse roar from the stumpy chimney over- 
head and watching for bear, deer and moose ; 
an ideal vantage-point on a warm summer 
day—there is no corresponding eyrie on a 
diesel. 

At Golden the broad, placid Columbia 
receives the turbulent, foaming Kicking 
Horse, the track following the latter in all 
its twists and turns for some 50 miles through 
the Canyon to Field, and on by way of the 
Spiral tunnels to the “‘ Great Divide” near 
Stephen, crossing the river five times in 
11 miles en route. This was the most difficult 
piece of the whole line to plot and build, 
down the narrow cleft in the mountains, 
including as it did the 4-mile 1 in 22 “ Big 
Hill,” ultimately eliminated by the Spiral 
tunnels. Field was reached at 4.10 p.m., 
forty minutes late, but this mattered little, 
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Fig. 18—The ‘‘ Canadian’’ on Stony Creek bridge, B.C. 


as there were still over two days in which to 
get back on to schedule before reaching 
Montreal. The crew changed here, but the 
three diesel units remained at the head ; 
the heavy pull up through the tunnels to the 
summit at Stephen, 5332ft, had still to be 
mastered. There is no need to describe this 
stage, as it was merely a replica of that 
over and through the Selkirks ; in a diesel’s 
cab things merely repeat themselves—one 
piece of track is taken much as another—it 
is only a matter of different notches on the 
controller. I was going to say one tunnel is 
much like another too, but this is not quite 
true where the Connaught and Field tunnels 
are concerned ; the former is double-track, 
roomy, straight and well-ventilated, whereas 
the latter are single-track, less generous in 
cross sectional area, turn complete circles on 
themselves and are not ventilated at all. 
Very unpleasant to negotiate in steam days, 
the Spirals, and they could, I imagine, be 
somewhat trying even now, when things did 
not go quite right; a train stalling, for 
instance, in medias res. 

At Field time changes, being put back an 
hour ; after a fifteen minute halt for water- 
ing the “‘ Dominion ”’ left at 6.05 p.m., still 
forty minutes late. I find no notes on the 
passage of the Spirals, so they could not 
have caused me any inconvenience as I was 
on the leading unit, and the fumes were 
released behind. Had three “ 5900s’ been 
on the train, I should probably have been 
on the train engine, semi-suffocated, with 
my lungs full of sulphur-gas, but notwith- 
standing, negotiation of the tunnels in 
bygone steam days was interesting—now it 
is merely boring. The speed was approxi- 
mately 10 to 15 m.p.h.; the lower tunnel is 
2922ft in length, with 226 deg. curvature, 
and lifts the track 50-4ft; the upper tunnel 
is 3255ft, 288 deg., and a train emerges 
55-7ft above the entrance. The two spirals 
lengthen the line from 4 miles to 8 miles, 
cutting the gradient from 1 in 22 to 1 in 45 ; 
they were built fifty-one years ago. 

Riding in the cab of a diesel, from which 
one has such a perfect “‘ look-ahead,” the 
sinuosity of the track in the mountains is 
very evident ; curvature is incessant and 
often very sharp, and straights are con- 
conspicuous by their absence, except in the 





Columbia River valley between the Rockies 
and the Selkirks. I often thought when 
riding them that the very fine 2-10-4s were 
really not the best type of engine conceivable 
for these divisions, with their long 46ft 
wheelbase, and five coupled axles, only 
slightly eased by some side-play allowed 
three of them, and thinning of flanges. 
These engines were hard on themselves and 
the track—I once suggested a Garratt as 
being an ideal substitute, and am sure it 
would have been—and from this point of 
view the diesels are certainly better fitted to 
the conditions. Figures kindly supplied by 
Mr. Leo George, Superintendent of Motive 
Power, seem to bear this out; they will 
interest Mr. Thompson, Chief of Motive 
Power, British Railways, as they answer one 
of his queries to me. The average annual 
mileages of three types of engine were : 

Diesel unit, 200,000 miles ; “* Hudson” 
(4-6-4), 75,000 miles ; 2—10—4, 46,000 miles. 

Mileages before major overhauls were : 

Diesel, 480,000 miles ; “* Hudson,”’ 100,000 
miles ; 2—10—4, 70,000 miles. 

There is indeed a considerable difference 
between 480,000 and 70,000! Mr. George 
adds : “It is the general opinion that diesel 
units are somewhat easier on tracks than 
were the steam locomotives, owing to the 
diesel unit's not having a (long) rigid wheel- 
base, and are more flexible. Also, the 
diesel units rotary drive is no doubt smoother 
than the reciprocating drive of a steam loco- 
motive ... diesel locomotives in transconti- 
nental service are not fitted with flange 
lubricators ’’—the 2-10—4s were. 

Stephen and the summit having been 
passed, the stop at Lake Louise led to my 
abandoning ship, and retiring to my bertht 
in the train after a session in the coffee shop ; 
the “‘ Dominion ” pulled into Calgary a little 








t Both transcontinental lines intend to drop sleeping-cars from 
their slower non-luxury trains, presumably to cut the cost of 
rail travel, and bring it more into line with air transport. The 
adjustable, swivelling reclining “coach” seats are so com- 
fortable that many people are prepared to use them for a night 
or two so the move is reasonable; at any rate, it is 
worth trying. A “ package”’ fare, cutting out all extras, does 
save money. From Vancouver to Montreal by air is merely a 
matter of sitting in a seat for five hours, one fare covering 
the whole cost ; by train it involves three or more days, upwards 
of a dozen meals, plus tips, and three or four nights in a berth 
and again tips to one’s porter. All these “ extras ” on the train 
add up to a considerable amount, and many people have switched 
to the air as a result. Personally I am not among them and as 
long as I can travel across the contineht by train I shall continue 
to do so. I certainly consider three or four peaceful nights in 
a comfortable berth worth paying for !—E. H. L. 
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after 8 p.m., having picked up a few m; 

during the descent of 1612ft in the an 
two miles. There is only one regular 

in this distance, at Banff, others being of 
the “ flag’ variety. The booked time fron 
Banff is two hours, making the aye : 
41 m.p.h., but in this instance it was Probab} 
nearer 45 m.p.h., down the eastern side 7 
the Rockies the permissible speed js higher 
as curvature, though still frequent, is Je, 
exacting, and through the foothills no 
longer such a controlling factor. At Calgary 
the “Dominion” halts for fifty minute 
and one of the diesel units is detached, two 
being enough for the comparatively ley 
832 miles across the prairie to Winnipeg, 


(To be concluded) 


Obituary 


SIR ARTHUR SMOUT 


WE regret to record the death of jr 
Arthur Smout, which occurred on Februg 
21. Arthur John Griffiths Smout was born 
at Birmingham on November 18, 1888, and 
educated at King Edward’s School, Birming- 
ham, and Birmingham Technical College, 
He became a student apprentice at the works 
of Elliotts Metal Company, Birmingham, in 
1905, and from 1920 to 1924 he was works 
manager for this company. From 1924 to 
1934 he was production director of Elliotts, 
which later became part of Imperial Chemical 
Industries, Ltd. He was managing director 
from 1934 and chairman from 1934 to 1942 
of the organisation now known as Imperial 
Chemical Industries, Ltd., Metals Division, 
and was appointed to the main I.C.I. board 
in 1944, with responsibility for the company’s 
ammunition and metal interests. 

In the war of 1939-45, Smout was first 
Director-General of Small Arms Production 
and, from 1944, Director-General of Ammun- 
ition Production. He received his Knight- 
hood in 1946. In 1953 he was appointed 
chairman of Murex, Ltd., and Murex 
Welding Processes, Ltd. Sir Arthur gave 
much of his time to the advancement of 
science and to public service, particularly in 
his native city, where he was a Justice of the 
Peace, a President of the Chamber of Com- 
merce, and a member of the court of governors 
and of the council of Birmingham University. 
He was a past president of the Institute of 
Metals, a fellow of the Royal Institute of 
Chemistry and of the Institution of Metal- 
lurgists, and a _ vice-president of the 
Institution of Mining and Metallurgy. 


C. M. TOPLIS 

WE regret to announce the death on 
February 4, of Mr. Claude Martineau Toplis: 
born in Chesterfield in 1877, the youngest 
son of Mr. John Toplis, proprietor of the 
Derbyshire Courier, he was educated at 
Chesterfield Grammar School and Notting- 
ham University. 

After gaining professional experience in 
the Midlands, he joined the staff of Messrs. 
Siemens, of Stafford, where from 1906 to 
1910 he held the post of chief engineer, 
during which time he patented a device for 
cooling the commutators of turbo-generators. 
It was, however, as chief engineer of 
Stothert and Pitt, Ltd., Bath, from 1910 to 
1924, that he brought out the patent for the 
level luffing system of dockside cranes which 
for so many years bore his name. 

On taking over the Bedford Engineering 
Company in 1924, he continued production 
of large crane installations, both here and 
overseas, until his retirement. 

His last years were spent in running 4 
small-holding in Bedfordshire, where, he 
remained fully active till his death. 
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Rules for Nuclear Ships 


“ Lloyd’s Register of Shipping Rules for Nuclear Ships’ 


, 


is the title of a paper 


presented to the Joint Panel in Nuclear Marine Propulsion on February 28, by 

J. M. Murray, B.Sc. and H. N. Pemberton. The first part of the paper deals with 

the hull, and is summarised, after which we print abstracts of the second part 
which is concerned with the reactor and main machinery. 


The paper points out the different degree of risks 
run by nuclear ships and explains the philosophy 
behind the rules, while stating that additional factors 
have to be taken into consideration when translating 
land reactor data for use for marine design. Longi- 
tudinal strength must be examined to allow for any 
alteration in bending moment from the conven- 
tionally powered ship as occasioned by the position 
of the reactor and machinery. Hydrodynamic and 
nuclear stability of the reactor as affected by accelera- 
tions acting through its supports are given thought . 
and to allow for the effects of rolling, pitching, 
heaving, and external impacts due to collision, 
grounding or slamming the rules require reactor 
components and supports to absorb an acceleration 
of 3g in any direction. It is recalled that a two- 
compartment standard of sub-division is recom- 
mended and that all activated components should be 
surrounded by a containment vessel, while structure 
in way of the reactor compartment is required to be 
designed on the basis of the absorption of impact 
energy. A penetration depth of B/S has been adopted 
as has also 6ft for the dep.h of the double bottom 
as a safeguard against grounding damage. After 
touching upon the support structure for the contain- 
ment vessel, fire hazards and steering the paper con- 
siders the application of nuclear power to a large 
passenger ship for which turbo-electric drive is 
adopted to permit the installation of machinery close 
to midships. The main particulars of the design are : 


Length between perpendiculars 725ft 


Breadth... sii cele ‘ — 103ft 

Depth to strength deck uk’: ia 

Draught du ; ee 
Displacement 34,900 tons 
Service speed 27 knots 
Power 63,000 s.h.p. 


Drawings give structural details in way of reactor 
compartment. 


REACTOR AND MAIN MACHINERY 


HE reactor chosen for this particular study 

is an organic liquid moderated reactor, 
as the overall safety is marginally greater 
than the water- or gas-cooled reactors, thus 
permitting easier assimilation into the hull. 
In addition, the reactor type is well within 
the normal engineering resources of this 
country. 

The installation it is proposed to examine 
consists of two 120MW (40,000 h.p.) organic 
liquid moderated reactors, although it would 
be possible to instal one reactor of 240MW 
(80,000 h.p.). In fact, at the present time, it 
would be more economic to do so, but two 
reactors have been chosen in order to examine 
some of the problems in such an installation. 

Available reactors produce poor quality 
steam and the organic liquid moderated 
reactor is no exception. By use of inter-stage 
moisture extraction it should prove reasonable 
to utilise a steam pressure of 675 Ib per square 
inch gauge, and a steam temperature of 
610 deg. Fah. should be obtained. 

A turbo-electric installation has been 
chosen, and the propulsion motors develop 
63,000 s.h.p. and the associated turbo- 
alternators require 70,000 h.p. 

Five turbo-alternators rated at 2,000kW 
each, provide the auxiliary power and six 
evaporators capable of a total output of 
650 tons of fresh water per twenty-four hours 
are provided. In addition to the main 
turbo-driven feed pumps, two pumps of 
one-quarter full power capacity are provided 
for harbour use and for the removal of decay 
heat via the main steam system. A steam/ 
steam generator is fitted to provide steam for 
ship services, the heating of the terphenyl and 


high boiler residue tanks and the terphenyl 
piping trace heating. A diesel oil fired 
package boiler is fitted to provide these 
functions when the reactors are shut down. 
The decision to install two reactors obviates 
the necessity of providing emergency power 
independent of nuclear machinery. 


CONTAINMENT 


The containment vessel exists solely to 
contain fission products which, in the event 
of a primary circuit failure, might escape 
from damaged fuel elements into the primary 
coolant and thence into the containment. It 
is proposed that both reactors be installed in 
one containment vessel, and the vessel itself 
be designed to meet failure of any one of the 
reactor circuits. It is required that the 
external pressure to which the containment 
may be subject in the event of the ship 
sinking, be S5Olb per square inch gauge. 
This requirement may be considered to be 
restrictive as, unless the nuclear accident 
preceded the sinking, no great hazard would 
be involved if the containment were to fail. 

It is often suggested that when, due to a 
nuclear accident, the containment is invoked, 
the internal pressure rise occurring might be 
limited by a water spray system. Calculations 
can show that for a water cooled reactor where 
the major accident consists of failure of the 
primary circuit and a portion of the secondary 
circuit, a water spray cannot influence the 
peak pressure resulting from such a failure, 
and cannot influence the containment vessel 
scantlings. In an organic cooled reactor, the 
pressure rise is dependent upon instantaneous 
release of secondary loop water and its 
complete and instantaneous conversion into 
steam. Such an accident is almost impossible 
to conceive, and the parameters accepted in 
determining the containment design could be 
re-assessed in this instance. 

Investigations do show that the accident 
pressure could be limited to something of the 
order of 20 Ib to 30 lb per square inch gauge 
if the fluid escaping from the fracture is 
discharged through a sufficient area of nozzles 
submerged in water, the water tank itself 
being located within the containment enve- 
lope. Thus by pressure suppression, the major 
accident could be contained within a suitably 
stiffened ship compartment. The integration 
of the containment vessel into the hull 
structure would permit better assimilation 
of the machinery into the hull and ease the 
problems of design of the pressure vessels and 
piping systems. The reactor compartment 
could be greatly reduced with economy in 
materials, construction and shielding. 

The design of a containment vessel is 
related to the worst accident which can 
foreseeably occur, and whilst it is desirable 
to keep fission products inside the fuel can, 
reactor design might prove to be inhibited by 
such a requirement. Also it may be difficult 
to provide acceptable proof that a condition 
cannot arise which might result in overheating 
and damage to the can. 

The, failure of the primary circuit would 
release high temperature, high pressure fluid 
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into the reactor space, possibly associated with 
fission products released due to failure of the 
fuel assemblies. It is also assumed that a 
failure of the secondary water circuit con- 
tributes to the free fluid in the containment. 
Due to the reduction in pressure a proportion 
of any water released may flash into steam 
and, in addition, the remainder of any water 
present, if in contact with a hot circuit or a 
hot fluid, may also be boiled away. The 
pressure rise in the reactor space is usually 
determined by estimating total instantaneous 
release and an adiabatic expansion of the 
water/steam mixture. The presence of 
particular molten metals and steam may 
result in an exothermal chemical reaction 
which could further contribute to a pressure 
rise. It is a requirement that pressure/time 
and temperature/time curves be prepared for 
the first twenty-four hours after such an 
accident. 

An estimate has been made of the maximum 
instantaneous pressure consequent upon fail- 
ure of the main organic coolant pipe and the 
evaporation of the total water content of one 
heat exchanger, and the containment vessel 
has in this instance been designed to meet this 
pressure. The figures adopted are : 


76,000 cubic feet 
11,400 Ib 


Net containment volume 

Weight of water released 

Accident pressue due to steam/ 
air mixture ... ; 


jain 69 Ib per square inch gauge 
Corresponding temperature 


300 deg. Fah. (approxi- 
mately) 

After complete evaporation of the free 
water the difference between the saturated 
steam temperature and the terphenyl tem- 
perature is of the order of 100 deg. Fah. but it 
is considered that heat loss from the system 
will prevent any further heat transfer to the 
steam. 

Lloyd’s Register’s * Provisional Rules for 
Nuclear Ships,” indicate the acceptable 
codes on which the design may be based and 
the allowable design stresses. 

On completion of fabrication, a hydraulic 
test at least 25 per cent in excess of design 
pressure is to be applied, and a periodic air 
test to the design pressure will be required. 
Further, a leak test to enable the determination 
of a leakage rate at the design pressure is also 
a requirement. 

The proposed containment vessel and its 
contents are indicated in the drawing on 
page 330. The principal dimensions of the 
containment vessel are : 

SO0ft outside diameter. 

40ft crown radius 

8ft knuckle radius 

16ft diameter 

7ft diameter 

10in by 1Sin by lin. Tees 
spaced 4ft 8in centres, 
and in way of supports 

Length overall... ... , 60ft 

The design conditions are : 
Internal pressure... 


External pressure - 
Maximum temperature 


Shell 
Dished end 


Shell opening ... 
Air lock end opening 
External! shell stiffeners 


69 Ib per square inch gauge 
50 Ib per square inch gauge 
300 deg. Fah. (about) 

The material proposed is a notch tough 
grain size controlled carbon manganese steel 
of 28 to 32 tons per square inch U.T.S. range 
for both shell and heads. The shell thickness 
is |}in. The dished end thickness is ]}in. Full 
compensation of balanced form is provided 
for both the 16ft and 7ft diameter openings. 

In the proposed design, the test pressure 
based on a major accident pressure of 69 Ib 
per square inch gauge is 86 lb per square inch 
gauge, but the test pressure based on the 
increased scantlings consequent upon the 
external accident, i.e. on prevention against 
collapse due to sinking, is 93 lb per square 
inch gauge, and it is this pressure to which 
the vessel must be tested initially. 


REACTOR CORE AND FUEL ASSEMBLIES 

The common essential criterion in the 
choice of core materials is that they should 
not be subject to excessive corrosion. Cor- 
rosion and erosion resistance is of primary 
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importance in relation to loop activity and the 

consequent maintenance problems rather 
than from strength considerations. Where 
possible the neutron absorption of the 
materials used is to be low. The requirement 
of freedom from corrosion limits the choice 
of core materials to stainless steel and 
zirconium in the context of water cooled 
reactors, and stainless steel or aluminium 
and its alloys in organic moderated reactors. 
The major problem associated with aluminium 
and its more recently developed alternative, 
sintered aluminium powder, is the limited 
margin between operating temperature and 
melting point. 

The choice of fuel at this stage in reactor 
development is limited to a metallic fuel or a 
ceramic one. To date, power reactor ex- 
perience, especially in this country, has been 
with metallic fuels, although considerable 
research work on ceramic fuels has been done 
and many reactors currently commissioning 
in the world are using oxide fuel. The 
dimensional instability of uranium metal, one 
of its more unfortunate properties, can be 
reduced by the addition of alloying elements, 
but these materials often have relatively high 
neutron cross-sections and experience with 
such fuels is limited. Good dimensional 
stability permits greater reliability, a consider- 
able factor in the marine environment, and an 
oxide fuel is at present preferred in spite of 
poor thermal conductivity and consequent 
high power coefficient. Metallic fuels should 
be avoided in marine reactors especially 
where water is the primary coolant. 

Fuel technology is a rapidly changing field 
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VIEW IN DIRECTION OF ARROW ‘A’ 
(END PLATE REMOVED) 


Reactor machinery installation with single containment 
for two reactors. 


tied to a particular element type as during the 
plant life a more attractive or cheaper fuel 
materials might be developed. 

Particular consideration will also be given 
to other materials proposed for use in the 
fuel assembly and details of the physical and 
chemical properties of such materials before 
and after irradiation are required. 

The fuel assembly and the core structure 
when assembled and installed under working 
conditions must be capable of withstanding 
an impact shock of 3g in any direction. 

An analysis of possible coolant flow 
accidents is to be provided and should 
include complete, partial and staggered loss 
of coolant flow due to pump failure and also 
cover the consequences of réstriction of 
coolant flow in a fuel assembly. The conse- 
quences of loss of coolant due to leakage from 
the primary circuit are also to be examined. 

It is a requirement that all reactor pressure 
vessel internals should be capable of being 
dismantled and removed from the pressure 
vessel. It is intended that any thermal shield 
surrounding the core structure should con- 
form to these requirements, the purpose of 
which is to permit remote inspection of the 
internal surface of the reactor pressure vessel 
in the event of any suspected deterioration. 


REACTOR PRESSURE VESSEL AND PRIMARY 
CIRCUIT MATERIALS 


The use of stainless steel primary circuit 
components and clad steel reactor vessels is 
common practice with water moderated and 
cooled reactors. The reason for utilising such 
materials is to limit the corrosion products 


March 3, 1961 








THE ENGINEER 





number of problems consequent upon such a 

choice and it is unwise at this stage to plage 
absolute faith in the acceptance of the y 
limited reactor construction and operational 
experience achieved to date, especially in the 
marine field. 

One problem which can be readily foreseen 
is the varied physical characteristics of stee|, 
used as clad and base metals in clad Vessels 
and the consequent difficulty in determining a 
stress relief temperature acceptable to both 
materials. 

It is well known that the presence of even 
minute quantities of salt can initiate chloride 
attack on stainless steel. This phenomenon, 
which takes the form of rapid pitting, can 
necessitate complete replacement of the 
stainless steel. 

As it is not uncommon for accidental 
flooding to occur in ships the possible cop- 
sequences of such an accident should be fully 
understood at the design stage. 

It is perhaps relevant to note that the main 
steam generators associated with the Shipping. 
port pressurised water reactor have developed 
stress corrosion cracking and to overcome 
this problem it is proposed to use “ Inconel” 
tubing for replacement heat exchangers. 

From technical and production considera- 
tions, it is desirable that low alloy steel be used 
for all major pressure components and it is 
certainly essential that the primary/secondary 
heat exchanger boundary be made of a 
material which is not subject to attack by 
contaminated water. 

If a circuit in low alloy steel were used it is 
clear that some increase in the equilibrium 
corrosion product content of the loop would 
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result, but providing adequate control of the 
water is maintained, the steady state corrosion 
rate of low alloy steel is only marginally 
ter than for stainless steel. 

The choice of materials for the reactor 
vessel and primary circuit of an organic liquid 
moderated is not dominated by the necessity 
to choose a material which is corrosion 
resistant as the organic coolant, terphenyl, is 
non-corrosive. Thus, the materials can be 
selected from preferred materials based 
on conventional pressure vessel experience. 

“Lloyd’s Register’s Nuclear Rules for 
Pressure Vessels and Components” sub- 
divide these items into specific categories ; 
Category “ A” vessels and components are 
those containing radioactive materials and 
subject to neutron irradiation, such that the 
physical properties of the material of con- 
struction will be affected during the projected 
life. Pressure vessels or components carrying 
radioactive materials and proving inaccessible 
for normal inspection and maintenance from 
biological considerations are also included in 
this group. The major item falling into this 
category is the reactor pressure vessel. 

Where the components contain radioactive 
materials but are accessible for periodic 
inspection, and are not subject to excessive 
neutron irradiation, the parts are grouped as 
Category ““B”’ items. The primary circuit 
and secondary side of the steam generators 
fall into this category. 

Category ““ A ”’ vessels must be constructed 
of readily weldable material, and data on the 
behaviour of such materials under irradiation 
must be provided and a programme of 
monitor specimen testing covering the pro- 
jected life of the vessel must be established. 

The design pressure is to be the relief valve 
setting in pounds per square inch, plus 5 per 
cent, with a minimum of 251b per square 
inch. The design temperature is to be the 
maximum coolant temperature under normal 
operating conditions. On completion, the 
vessel is to be subjected to a hydraulic test 
50 per cent in excess of the design pressure. 

Category “* B”’ vessels must be contructed 
substantially in accordance with the above, 
except that irradiation data on materials of 
construction are not required. 

An over pressure relief system is to be 
provided for each pressure vessel where under 
any forseeable condition the pressure could 
exceed the design pressure. Where total 
relief capacity is possible by fitting one 
safety valve, an additional valve of equivalent 
capacity must be fitted. 

Each safety valve must be capable of 

isolation, and the shut-off arrangements are 
to be interlocked to ensure that the number 
required to effect total relief are on line. Jn 
situ safety valve testing is to be possible and, 
where necessary, block valves are to be fitted 
but not in safety valve discharge lines. 
_ The operating pressure of an organic 
installation is only of the order of 100 Ib per 
Square inch. Failure of a heat exchanger tube 
will result in water entering the primary 
circuit. Conversion of such water to steam 
will produce a rapid pressure rise and the 
primary circuit must be designed to meet this 
accident condition. An estimate has been 
made of this possible pressure rise and it is 
Proposed, for the passenger ship installation 
being considered, that the design pressure for 
the reactor vessel and primary circuit shall be 
250 Ib per square inch. 

The principal dimensions of the reactor 
vessel are : 


Internal diameter ... 10ft 

Overall length... - oo ae 

Shell thickness a 

Dished end ... ... ... 2:1 ellipsoidal form 


‘I#in thick 


The flat vessel lid is fabricated from two 


3in thick plates 14in apart, connected by 
stiffening webs, the control rod drive tubes 
and two defuelling port tubes. Two dummy 
tubes are fitted at right angles to the defuelling 
port tubes to effect a symmetrical design. 

_The material proposed for vessel and lid is a 
notch tough, grain size controlled, carbon- 
manganese steel of 28 to 32 tons per square 
inch U.T.S. range. 


Decay HEAT REMOVAL 


Lloyd’s Register will pay particular atten- 
tion to the methods proposed to remove 
decay heat from the reactor core, both under 
normal shut-down and emergency conditions. 

A small emergency pump must be provided 
to circulate sufficient primary coolant to 
remove decay heat from a reactor core. Also 
in the event of loss of normal electrical power, 
provision is made to remove decay heat from 
the core at angles of list up to 50 deg. In 
order that designer might have a “ worst 
condition ” to design for, it shall be assumed 
that the ship lists to 20 deg. instantaneously 
and that the list continues to increase at the 
rate of 20 deg. per hour. 

It is intended that during normal shut- 
down periods of short duration, decay heat 
will be removed from each reactor via one of 
its main heat exchangers and the steam 
produced passed to the steam/steam gene- 
rator ; any surplus steam may be dumped to 
the main or auxiliary condenser. A second 
means of decay heat removal is via pumped 
decay heat coolers situated at the forward end 
of the containment vessel. These coolers 
abstract heat via an intermediate fluid, such 
as Dowtherm, and reject heat to a sea water 
sink. A third means of removal independent 
of electrical power is by natural circulation 
of the primary coolant to coolers situated at 
the top aft end of the containment vessel, 
thence an intermediate coolant transfers the 
heat to an air cooled heat exchanger. 

The use of an intermediate fluid in an 
emergency decay heat removal system is 
preferred as an alternative to steam gene- 
rating decay heat coolers. 


REACTOR CONTROL AND INSTRUMENTATION 


The requirements for reactor control 
permit the designer to propose relatively 
untried control systems. 

It is probable that control for marine reac- 
tors will be effected by movement of absorbers 
in and out of the core. Control arrangements 
are not to lead to an uncontrolled increase of 
reactivity under gravity, under the force of 
coolant flow, under ship movement or shock 
loading. The maximum insertion and with- 
drawal rate of any rod or group of rods is to 
be stated and the rate of change of reactivity 
related to possible reactor instability. 

The number of rods may be limited by the 
available space for drive mechanisms, but 
must not be reduced beyond that which allows 
a reasonable margin for stuck rods. One 
control rod group should be completely 
withdrawn prior to reactor start-up and 
insertion of this group of rods under all 
conditions is to result in shut-down. 

An alternative independent emergency 
means of shut-down, such as chemical 
poisoning, is to be provided, and care taken 
to ensure that operation is possible when 
listing to 50 deg. The poison should be 
capable of removal from the system without 
undue delay, and for chemical poisoning, the 
injection time must exceed the loop circulating 
time in order that subsequent displacement of 
poison by unpoisoned fluid cannot take place. 

Rate of change in reactivity must give the 
reactor sufficient flexibility to meet the load 
changes imposed upon it, and must be 
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sufficiently limited so that no error by an 
operator or control system malfunctioning, 
could cause an excessive power surge. It 
must also be capable of over-riding foresee- 
able changes in xenon poisoning. 

It is proposed that during manoeuvring 
load fluctuations be absorbed in a dump 
condenser, although it is considered that any 
reasonable rate of change of power in a water 
reactor or organic liquid moderated reactor, 
could be achieved without recourse to steam 
dumping. The dump condensate is another 
safety valve for the secondary circuit, and 
as the flexibility of any particular reactor 
installation is proved, the main condenser 
will be used for steam dumping. In the 
system under examination it is proposed that 
steam dumping will be done by means of 
spray desuperheating, followed by discharge 
to main condensers. 

Reactor control is performed remotely so 
that engine control should also be from a 
position adjacent to the reactor control 
panel. 

In addition to control of the direction and 
speed of the main engine, the control of other 
essential functions must be possible from the 
control room, such as, the starting of turbo- 
generator sets and feed pumps and the entire 
decay heat removal system should be capable 
of control from both the main and emergency 
control positions. 

The steam output of the system is con- 
trolled, in response to demand signals from 
the secondary system, by means of by-pass 
connections round the heat exchangers. The 
effect of these is to maintain a constant flow 
through the reactors but to vary the tempera- 
ture rise of the coolant passing through the 
reactors. This enables satisfactory flow 
velocities to be maintained and at the same 
time, the moderator inherent temperature 
coefficient of reactivity assists in the control 
of reactor output to match the demanded 
power. 

Under harbour conditions only one reactor 
would be used. It is considered that at or 
below half reactor output there would be no 
hazard involved in reducing the flow rate by 
shutting down one heat exchanger. 

In general, the usual instrumentation for 
the steam turbine and drive system will be 
required but for a nuclear power plant it 
would be necessary to provide for the relaying 
of information by repeater instruments to the 
reactor control room, and possibly providing 
means for continuous recording of certain 
readings. 

No established principles for marine power 
plants for nuclear vessels yet exist but from 
the shut-down condition, through the start-up 
range, to power conditions it is necessary to 
have a knowledge of the temperature and 
neutron flux of the reacter core ; as stable 
operation of the reactor will depend upon 
freedom from severe temperature gradients 
in the core, the former measu:)..ment implies 
a multiplicity of thermocouples suojected to 
a continuous scan by electronic means, with 
immediate automatic logging of the results as 
well as visual presentation. Additionally, 
equipment would be provided which would 
both shut down the reactor and give aural 
and visual warning in the event of excessive 
temperatures arising in the reactor installation. 

With regard to neutron flux detection and 
measurement, land installations, have three 
ranges of instrumentation to cover the source 
range, intermediate and power ranges of 
neutron flux, but in a marine application it 
would not be felt necessary to provide more 
than a duplicate system. 

For the intermediate and power range 
instrumentation, a triplicated system is a 
desirable arrangement, and shut-down would 
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be initiated by an excessive flux signal from at 
least two out of three of the measuring 
channels. When operating in the power 
range of the reactor an emergency shut-down 
signal may be obtained from the instruments ; 
alternatively additional channels may be 
provided for this purpose, being entirely 
independent of the control instrumentation, 
but providing indication of flux as well as the 
shut-down and alarm facilities. 


The installation of a large amount of 


electronic instruments in a merchant ship is a 
comparative innovation and it is con- 
sidered that essential instrumentation should 
be capable of withstanding shock loading of 
the order of 6g. Vibration can also have 
serious effects and it must be remembered that 
large merchant vessels may be subject to a 
frequency of 10 cycles per second at which 
most conventional forms of flexible mounting 
are relatively ineffectual. Ambient tempera- 
ture effects must also be considered, and 
air conditioning of the control room would 
be a worthwhile precaution. 

The power supply to the instrumentation 
must be guaranteed, and interruption of the 
main supply must initiate audible warning. 


ELECTRICAL INSTALLATION 


The electrical installation layout must be 
such that failure of any component will not 
interrupt the supply to services essential to 
the safety of the ship. The reactor instru- 
mentation supply must be assured under all 
conditions by the use of two emergency 
batteries. 

Split bus-sections have been adopted thus 
keeping the fault level down to an acceptable 
value and ensuring continuity of supply to 
essential services in the event of total failure 
of supply at any bus-section. Attention has 
been given to distribution of the loads in 
order that the loading on the bus-sections 
shall be similar and further that should a 
main generator fail, sufficient non-essential 
load will be disconnected by the preference 
tripping system to allow the remaining 
generator on the faulted bus-section to main- 
tain the essential services. 


Proposed Flectrical Distribution 


Main and emergency generators to be arranged so that they 
cannot run in parallel. 

Four main generators are normally operating, two connected 
to each bus section. 

An automatic synchronising device for synchronising the bus 
section if the running generators are on different sections. 

The emergency board is supplied by two feeders from the main 
switchboard. 

Emergency generators 1 and 2 will automatically start if the 
port interconnector supply fails. The generators will be auto 
matically synchronised and connected to the bus-bars. Generator 
3 will be automatically started and connected on failure of 
starboard interconnector supply 

The envisaged sea load is summarised below 


Normal Conditions 
Port Bus Section : 


Engine room auxiliaries 1,160kW 
Reactor auxiliaries 970kW 
Hotel services 600k W 
Lighting 140kW 
Normal sea load 2,.870kW 
Less non-essential services 1,065kW 
Essential sea load 1,805kW 
Staboard Bus Section 
Engine room auxiliaries 740k W 
Reactor auxiliaries 725kW 
Hotel services 600k W 
Lighting 140k W 
Air conditioning and refrigeration SSOkW 
Normal sea load 2,.775kW 
Less non-essential services 1,240kW 
Essential sea load 1,51SkW 
Emergency Canditions 
Emergency Switchboard Port Bus-Section : 
Battery charging... : 20kW 
Lighting . : 120kW 
Sprinklers ‘ one SSkW 
Emergency fire pum 45kW 
Emergency bilge pump 45kW 
Essential reactor auxiliaries 325kW 
Control room air conditioning 150kW 
Reactor compartment ventilation 75kW 
Containment vessel ventilation 75kW 
940kW 


Emergency Switchboard Starboard Bus-Section : 
... 3J00kW 

20kW 

320kW 


Primary circulating pump. : 
Reactor battery charging 





SHIELDING 


Radiation contours in and around the hull 
should cover full power operation, defuelling, 
dry docking and major accident condition. 
Designers will work to the recommendations 
of the International Commission on Radio- 
logical Protection, and crews should not 
receive an integrated radiation dose in excess 
of 5 rem per year. During the lifetime of the 
ship it is possible that there will be a build-up 
of background activity in the containment 
vessel, and, the Society recommends that 
whilst off-duty and in the course of normal 
duty, the crew should not be exposed to more 


than 2-5 rem per year, leaving a margin of 


2-5 rem per year for maintenance work in the 
containment. 

Dose rates in passenger spaces should be 
less and must not exceed 0-05 mr per hour. 
If the crew accommodation is based on 0-05 
mr per hour the crew will receive 5-6 mr per 
week when off duty and will be able to work 
in an average field not exceeding 0-75 mr per 
hour for a normal fifty-six hour week. 
Considerable care will be required in allocation 
of duties in areas of high radiation fields in 
order to keep within this figure. 

Two conflicting requirements must be met 
by shielding ; (1) neutron attenuation requires 
as high a density of light atoms as possible, 
and for this reason hydrogenous material is 
most satisfactory ; (2) gamma attenuation 
requires as dense a shield as possible, and 
therefore lead is most suited for this function. 

It is essential that the neutron flux within 
the containment be as low as possible in 
order that no appreciable activation of the 
contents should occur. Also in order to 
produce an economic shield it is desirable that 
core gammas be attenuated as close to the 
core as possible. Thus primary shields are 
usually a combination of lead, steel and 
hydrogenous material. 

The secondary shield performs three 
functions : (1) to attenuate core gamma and 
neutron flux to tolerance level, (2) to attenuate 
primary circuit gamma to tolerance level, 
and (3) to attenuate the gamma flux con- 
sequent upon the major accident resulting in 
invokement of the containment. Thus 
secondary shields are of lead and polyethylene. 

It is suggested that the primary shield 
would consist of a water tank with lead 
attached to the outside, and the secondary 
shield would consist of lead and polyethylene 
secured to the outside of the containment 
vessel. 


DEFUELLING 


The requirement that the fuel assembly be 
moved from the core to the cooling pond 
without any hazardous release of fission 
products, is best met by ensuring that the 
reactor core and the irradiated fuel assemblies 
are at all times in a containment. It may be 
necessary to design a transport cask capable 
of being cooled and the consequences of 
failure of such cooling are to be determined. 

A decision to be made when considering 
defuelling is whether to effect shuffling of the 
fuel associated with limited fuel change at 
periodic intervals, such intervals being linked 
with normal ship maintenance, or whether 
to effect total core replacement at periodic 
intervals. Accordingly it has been assumed 
that the complete core will be unloaded at 
each defuelling for a passenger ship; it is 
desirable that defuelling should occur during 
periods of lay-up for normal maintenance. 

It is well known that the “ Savannah ” 
core will be defuelled into a dumb barge and 
it is intended to use a suitably designed cool- 
ing pond constructed in the barge as storage 
for irradiated elements during the necessary 
cooling period prior to transfer to the fuel 
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recovery facility. A power operated bar 

appears to possess a considerable number of 
advantages in relation to safe operation 
although first cost and maintenance would 
be an added charge on the total cost of 
defuelling. 

In an organic cooled reactor, direct Viewing 
of the core is not possible, and some remote 
means of indexing to a particular fuel channe| 
is essential. The basic alternatives are. 
(1) removal of the reactor pressure vegse| 
head, together with the attached control roq 
drive lines and installation of an indexing 
head ; or (2), the lowering into the vessel of 
an indexing manipulator through a port ip 
the head. 

In a water cooled reactor, direct viewing is 
possible as a check on the operation of a 
manipulator. Further, the high design 
pressures associated with water cooled fe. 
actors do not readily permit a defuelling port 
in the reactor vessel head. However, for the 
organic liquid moderated reactors due to the 
low primary circuit pressure, it is proposed 
that defuelling should be effected through an 
aperture in the reactor pressure vessel head. 

The defuelling gear would comprise a pair 
of valves located on the ports to maintain 
containment integrity, and two machines : 
the first which fits over the outboard port 
removes the fuel from its channel and locates 
it under the second machine, which transfers 
the fuel from the reactor pressure vessel to a 
magazine type cask, capable of holding four 
fuel assemblies. The second machine loads 
the four assemblies into the cask which is then 
discharged from the machine in the defueliing 
trunk and, after hoisting to the appropriate 
level, traversed through the ship side on to the 
quay, as indicated earlier. The magazine 
would be unloaded in an adjacent cooling 
pond facility and returned empty or with a 
charge of fresh fuel. 


EFFLUENT DISPOSAI 


One of the major problems of the organic 
liquid moderated reactor is the polymerisa- 
tion of the terphenyl coolant under irradia- 
tion. Due to the consequent increase in 
pumping power it is considered that an upper 
limit of 30 per cent polymer must be main- 
tained and this is achieved by utilising a 
technique of low pressure flash distillation. 
The gases formed by radiolitic and pyrolitic 
decomposition are removed in a low pressure 
degasification chamber. Both these plants 
are arranged outside the containment vessel 
as they are sub-atmospheric systems and are 
better suited to installation in the reactor 
compartment. This location gives more 
space in the containment and _ suitable 
local shielding of components permits access 
to the equipment during normal operation. 

Although provision is made for storing the 
high boiler residue in heated and shielded 
tanks inboard of the fresh coolant storage 
tanks, which are also heated, a plant is also 
provided for burning the high boiler residue 
after a suitable decay period and this plant 
will generate steam for ship services, &c. 
Similarly, provision is made for storage of the 
gaseous effluent under pressure in tanks in the 
reactor compartment for a suitable decay 
period. 


SURVEY AND MAINTENANCE 


The hull and main machinery will be sub- 
ject to normal survey requirements, but it Is 
proposed that reactor auxiliaries and the 
main steam generators be subjected to survey 
at two-yearly intervals, and the containment 
vessel support and double bottom structure 
external to and in way of the containment 
vessel, together with primary and secondary 
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shielding and associated parent structure, 
shall also be subject to survey at two-yearly 
; s. 

need thus be desirable to work to a 
schedule of survey and defuelling at two- 
yearly inter’ als as this will ensure maximum 
aceess to relevant components. M uch of the 
survey work could best be carried out with 
the reactors defuelled or charged with un- 
irradiated fuel. It is therefore proposed that 
poth reactors be refuelled together bi- 


annually. 
It is required that the containment vessel be 


tested to the design pressure at four-yearly 
intervals. 

A leak test on the containment at two- 
yearly intervals must be carried out at 50 per 
cent of the major accident pressure or at a 
lower agreed figure, providing a leak rate/ 
pressure curve has been determined. 

It will be realised that this requirement 
may influence the choice of components inside 
the containment vessel and may influence the 
design of some components to permit ease of 
removal during the periodic leak tests and 
pressure tests. 


Accidents and Safety in Bridge 
Construction 


N February 14, the meeting at the 

Institution of Civil Engineers took the 
form of an informal discussion on accidents 
and safety on constructional sites, especially 
bridges. An introductory note entitled 
“Safety Precautions on Civil Engineering 
Works with Particular Reference to Recent 
Accidents on Bridge Construction” was 
contributed by Mr. H. Shirley Smith of the 
A.C.D. Bridge Company; Mr. Smith’s 
note is reproduced in the following para- 
graphs. 


RECENT ACCIDENTS 

The Second Narrows Bridge, Vancouver. 
On June 12, 1958, two spans of a £5,000,000 
six-lane highway bridge across the Burrard 
Inlet, Vancouver, collapsed with the loss of 
eighteen lives and 2500 tons of steel. The 
accident was solely due to the failure of a 
temporary prop 100ft high which was 
supported on a two-tier grillage on piles. 
The webs of the four 12in by 36in beams 
forming the upper tier of the grillage buckled 
owing to the omission of any stiffeners on 
the webs or diaphragms between them. In 
the contractor’s design calculations two 
errors were subsequently found, which made 
it appear that the actual shear and bearing 
stresses in the webs were so low that no 
stiffeners or diaphragms were required. 

Barton High Level Bridge.—\n February, 
1959, the first accident occurred on the South 
side of this £1,750,000 highway bridge, under 
construction over the Manchester Ship Canal. 
The disaster was caused by failure of tempo- 
rary supports built of tubular scaffolding 
and resulted in the loss of four lives. 

On December 30, 1959, a second accident 
took place at the North side of this bridge, 
when four girders 60ft above the ground, 
each weighing 50 tons and resting on concrete 
piers and trestle towers, fell during a jacking 
operation. A contributory cause of the 
disaster was the inherent instability of the 
girders, due to inadequate bracing and tying. 
At the inquest is was stated that the girders 
had been inaccurately erected ; they were 
not in line and were at different levels ; the 
cross bracings were “all mixed up,” only a 
small proportion of the bracings had been 
assembled, and some of them only had one 
bolt inserted at each end. 

An added complication was that shortly 
before the accident the contract of the 
Original firm of steel erectors had been 
terminated, and the girders fell on the first 
day that their successors took over the work. 
The original contractors had got badly 
behind schedule, on account of bad weather 
and labour troubles. At the resumption 
the work was in charge of a foreman, not a 
qualified engineer, and there did not appear 


to have been any adequate liaison at the 
hand-over. 

Sando Bridge, Sweden.—This is the longest 
reinforced concrete arch yet built and has a 
span of 866ft and a rise of 130ft over the 
Angerman River. On August 31, 1939, 
when the concreting of the bottom slab of 
the arch was nearly completed, the centering, 
which consisted of a timber framed tied arch 
with a span of 810ft, suddenly collapsed 
fortunately during a break in work. 

The framework was made of sections of 
pinewood spiked together and the failure 
was ascribed to the persistent damp weather 
and long loading period having reduced the 
ultimate strength of the timber. The bridge 
was subsequently built on staging supported 
by groups of piles in the river bed. 

Bridge Foundations.—There are numerous 
instances of accidents to bridge foundations, 
generally through cylinders plunging or 
tilting. On the Willingdon Bridge (1931) 
near Calcutta one of the wells being sunk 
by open dredging through sand and clay 
suddenly plunged down 14ft. This resulted 
in its being completely flooded ; thirty men 
were thrown into the water and one drowned. 
The accident was ascribed to the subsoil 
having been disturbed by the system of 
alternate grabbing and pumping known as 
“ running the wells.” 

More instances of plunging occurred on 
the foundations of the Hawkesbury River 
Road Bridge, New South Wales (1942). The 
cylinder at the South end had been sunk more 
than 120ft by open dredging through silt 
and sand when its cutting edge suddenly 
broke through the subsoil, plunged down 
vertically for 53ft and sank out of sight. 
Another cylinder had to be constructed and 
with great difficulty joined on to the first one 
and then sinking was resumed. Before the 


cylinder finally reached rock at a depth of 


233ft, two more dramatic plunges of 30ft and 
28ft respectively occurred. 

On the Auckland Harbour Bridge (1959), 
an accident took place shortly after pitching 
Pier No. 5. The caisson had been floated 
out and moored in position ; sinking under 
compressed air was just starting, and the 
cutting edge was in soft material at a depth 
of 37-S5ft below mean sea level. During a 
period when no one was in the working 
chamber, the caisson suddenly began to tilt 
alarmingly and finished up inclined at 28 deg. 
to the vertical. By means of excavation at 
the high side under dangerous conditions and 
partial blowing down, the caisson was 
restored to its right position within a fort- 
night and without any casualties. 

On the Tyne Bridge, Newcastle, (1928), 
during the sinking of the last caisson under 
compressed air, the upper portion parted 
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horizontally about 2ft above the top of the 
caisson and remained stationary, whilst the 
lower part sank until there was a gap of 
154in between the two portions. It was 
found possible to continue sinking and to 
make good the gap after the caisson had 
been founded. The accident showed the 
necessity for anchoring the upper portions 
of foundations of this kind to the steel 
caisson supporting them. 


NECESSARY PRECAUTIONS 


The three main precautions, all of which 
should be taken on any construction job, 
are the following : |. Thorough checking of 
the erection calculations ; 2. Provision of 


an erection memorandum; 3. Regular 
comprehensive inspection on site. 
Checking Erection Calculations.—-Tempo- 


rary works such as trestles, crane gantries or 
gabbards, anchorage cables, hydraulic jacking 
arrangements, cableways etc., are generally 
designed by the contractor but an additional 
safeguard is provided if their design and 
calculations are independently checked by 
the consulting engineer. The safety and 
stability of the structure itself at all stages 
of erection should also be independently 
checked by both parties, who must satisfy 
themselves that any assumptions upon which 
the calculations are based have been correctly 
assessed. This might include a wide variety 
of items. 

The Erection Memorandum.— This is usu- 
ally prepared by the contractor and submitted 
to the consulting engineer who should, of 
course, have it thoroughly checked before 
approving it for use. On a big job the 
erection memorandum will be a long and 
detailed document divided into numerous 
parts, so that every stage of the project from 
commencement of foundations to completion 
of superstructure is covered. It must lay 
down in detail exactly what has to be done 
at every stage of the work, specifying the 
plant to be used, and any special precautions 
to be observed. 

Regular Site Inspections.—These should 
be carried out by engineers on the staffs of 
the consultant and the contractor respec- 
tively. Printed forms can best be supplied 
for the purpose by the consulting engineer. 
On these forms all the points that require 
checking weekly (or whatever the period 
may be) are listed, and the inspecting engin- 
eers must satisfy themselves personally that 
each one is in order and certify accordingly 
on the sheet. 

As an example, the Birchenough Bridge 
(1935) in Southern Rhodesia, a steel arch 
of 1080ft span, was erected as two half 
arches tied back by temporary anchorage 
cables. After completion of each panel of 
steelwork, some thirty-seven items had to 
be inspected and measurements and levels 
reported where necessary for each side of 
the river. Items covered included the 
following: Full details of butt joints, 
bolting and riveting of trusses and laterals 
of end 


so far erected ; position posts ; 
level and alignment of trusses ; temporary 
sway bracings ; erection cranes ; anchorage 


cables including check on cable tensions ; 
cable attachments to arch, mast and achorage 
in tunnel ; tunnel saddles and concrete and 
rock in anchorages ; events such as gales or 
accidents to personnel or plant etc. 

This system of checking on the Birche- 
nough Bridge was instituted by Sir Ralph 
Freeman, the designer of the bridge. It is 
impossible to free big civil engineering 
projects and bridge construction from any 
element of risk. If the precautions listed 
above are strictly followed, however, the risk 
of accidents will be reduced to the minimum. 
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Letters to the Editor 


YES ! THOUSANDS OF MILLIONS 
CAN BE SAVED ! 


Sirn,—Mr. J. R. Harding takes me to 
task for being “ long winded ” and puts his 
own interpretation on a phrase I used in 
the letter you so kindly published in your 
issue of January 6, 1961. Thus he sets up his 
first ‘“ Aunt Sally” and then proceeds to 
destroy it! He goes on to suggest that | 
should visit car parks attached to Southern 
Region stations in my neighbourhood—to 
learn how some people travel—but why 
should he assume, quite erroneously, that I, 
after the past seven years of intensive 
study of traffic affairs, have little or no 
knowledge of these factors in the situation? 
So much for Mr. Harding’s second “ Aunt 
Sally’ ! His third * Aunt Sally” is a gem, 
worth republishing—he asks, “‘Does Mr. 
Gordon England seriously suggest that the 
Southern Electric is an effete transport 
system of railways and if he does so suggest 
can he wonder that his is a voice crying in 
the wilderness.” Mr. Harding’s conclusion 
is a splendid example of the use of a non 
sequitur. 

All this is good clean fun for Mr. Harding, 
but hardly a weighty contribution to the 
solution of Britain’s traffic problems! | 
hasten to add for the enlightenment of Mr. 
Harding, and others who may read _ this 
correspondence, that I live half-way between 
Guildford and Dorking stations and, for my 
sins, have unfortunately had to use the 
business trains to London and back from 
both these stations frequently over the last 
fifteen years—I am keenly aware of the 
parking difficulties! As the outcome of 
bitter and prolonged personal experience 
I do not suggest—I affirm that the Southern 
Electric is an effete transport system ! 
It is shatteringly uncomfortable, noisy almost 
beyond endurance at times making conversa- 
tion almost impossible, and usually shock- 
ingly overcrowded, even if you are occasion- 
ally lucky enough to get a seat. This is not 
an exaggerated statement and it represents 
the outcome of over 100 years of railway 
“ progress” in providing passenger ‘* com- 
fort” ! The railway has everything in its 
favour—a wonderful road bed—with the 
most gentle curves—a fully reserved right of 
way—no cross roads and no wide variations 
in types of vehicles. 

If my very modest little car, which has to 
perform the same journey day after day, gave 
me such a rough, noisy and uncomfortable 
ride I should undoubtedly be successful in 
bringing a lawsuit against its makers for 
selling me a “ dud.” Yet, this little car has to 
contend with all the delays and hazards 
inseparable from the conditions on our un- 
suitable roads. What is more I am always 
sure of a comfortable, warm and draught free 
seat, no shattering jolts, conversation is easy 
without raising one’s voice and I do the 
journey from door to door in less time. 
The only offset, with which I have to contend, 
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is “* Authority’s”’ latest preposterous im- 
position—the parking meter, which halves 
the available parking space ! This device is 
but another of the many “red herrings ” 
which successive Governments use to distract 
the attention of the taxpayer from their lack 
of vision and their deliberate endeavours to 
force traffic into the strait-jacket of an out- 
moded system of transport to which all 
political parties are so heavily committed. 

As for being “ a voice crying in the wilder- 
ness *’ has Mr. Harding acquainted himself 
with the vast amount of well reasoned and 
factual information published in the national 
Press and other important journals—of 
which THE ENGINEER is such a distinguished 
representative? THE ENGINEER has most 
generously devoted a considerable amount of 
its most valuable columns to the ventilation 
of the proposition to convert Railways into 
Roads over so long a period as 1958-61. 
Throughout this time it is significant that 
nobody has put up a well reasoned case in 
rebuttal of the facts published by the Railway 
Conversion League. Almost all its opponents 
have relied upon the use of the non sequitur 
form of statement favoured by Mr. Harding ! 

I recall the words of Mr. Peter Thorneycroft, 
in his valedictory speech as Chancellor of the 
Exchequer—** We have a picture of a nation 
in full retreat from its responsibilities. It is 
the road to ruin. For over twelve years we 
have slithered from one crisis to another ! ” 

a perfect picture of the situation to-day 
on Britain’s traffic affairs! The debate on 
the White Paper in Parliament on January 
30, 1961, shows clearly that the retreat con- 
tinues unabated and that we are still slither- 
ing from one crisis to another on our road to 
economic ruin! One cannot believe that 
Mr. Harding (and those who share his views) 
hold that we can afford to inflate our costs 
of production to-day. Must we not seek 
vigorously to effect a substantial reduction 
in these costs? If this be so, then surely— 
since traffic is by far the largest single item of 
cost in all commodities and services—we 
should bend all our energies to cutting down 
traffic costs. 

We simply cannot afford any longer as a 
nation to subsidise any from of transport 
at the disadvantage of another and thus 
interfere with the vital business of providing, 
at economic expenditure, the channels for 
free flowing traffic, just because those respon- 
sible for mistaken policies must save face. 

E. C. GORDON ENGLAND 

Abinger, 

Nr. Dorking, Surrey, 
February 14, 1961. 


MILLIONS TO BE SAVED? 


Sir,—Many of the writers to your columns 
continue to oversimplify the basis of com- 
parison between road and rail transport. 
Mr. J. E. Huson, for example, queries my 
original suggestion that the 156 railway 
servant fatalities are industrial accidents—I 
would be prepared to concede the point 


provided the road casualty figures included 
those fatalities which occur in motor vehicles 


factories and garages. What most of the 
protagonists of road transport forget to 
include in the balance sheet are the subsidies 
which road users enjoy—street lighting 
traffic wardens, traffic police, traffic signals, 
hospitals, ambulances, parking spaces—either 
provided at the ratepayers’ expense or let at 
a grossly uneconomic figure. We may well 
find that road transport pays nothing like 
enough in taxation to cover all the direct 
and hidden costs of the services provided. 
On the other hand, the railways have been 
so hedged about with restrictions, and even 
at this time are not allowed to compete in 
equal terms with road transport, that it is 
impossible to draw any conclusion with 
confidence. 

I am only able to form an opinion by 
comparing my own local bus and train 
service to Birmingham, about 104 miles, 
The bus company provides a_semi-open 
shelter at the terminus, and charges more for 
the return journey, which takes considerably 
longer in an unheated and uncomfortable 
vehicle. The railway provides an enclosed 
waiting room which in very cold weather 
has a coal fire—toilets are provided, and the 
trains are usually on time. Undoubtedly, 
road transport could give me the same 
service, but at what cost? 

J. V. WALKER 

Solihull, 

February 20, 1961. 


Sir,—In_ his letter of February 17, Mr. 
J. R. Harding says “* Would Mr. Lloyd not 
agree that MI is a better road than the 
converted L.M. main line, including Watford 
and Kilsby tunnels?” 

In my opinion, for most present-day 
vehicles MI is undoubtedly superior so far 
as it goes. However, even including spurs 
and the Dimchurch By-pass it is only 75 
miles long and does not have the tremendous 
advantage of going right into the centres of 
London and Birmingham which the 112 
mile long converted L.M. line would. 

So if the choice was open to me I would 
take the converted Railway every time as | 
would far rather go through a few miles of 
tunnels, than crawl along congested roads 
into the city centres. 

| would also like to mention the fact that 
MI has a maximum gradient of | in 30, 
while in Mr. O. S. Nock’s book, The Railway 
Engineers, he says “On the London and 
Birmingham Robert Stephenson secured a 
maximum slope of | in 330 between Camden 
Town and the northern terminus, but this 
involved engineering works of unprecedented 
magnitude, cutting through three ranges of 
hills that lay athwart the course.” 

I feel sure that heavy commercial vehicles 
in particular would operate far more eco- 
nomically on this route than the M1. What 
is more I can’t see any good reason why MI 
should not be linked up with the converted 
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railway system so as to make the best use 
of all the road space as well as the vast 
multi-storey parking lots which would occupy 
the sites of the former railway stations. 
There would probably be a few differences 
in regulations on the two systems, but even 
so the great majority of motorway traffic 
could easily transfer to the converted rail- 
ways for an easy journey to the city centre. 
A. 1. WATKINSON 
Harrogate, 
February 22, 1961. 


Sirn—I have two comments on Brigadier 
Lloyd’s letter in your current issue regarding 
conversion of the Metropolitan and District 
lines. 

1. The figures he quotes regarding the 
relative financial results of London Trans- 
port buses and trains are not, I suggest, 
indicative of the results to be expected from 
conversion. The only contribution made by 
the buses to the capital charges of their 
fixed assets are by way of licences and the 
taxation element of the fuel cost. In the 
case of conversion the existing capital charges 
of the railway would still have to be met, 
plus those resulting from conversion. It 
therefore becomes mainly a question of 
relative running costs. Why battery buses 
with a battery efficiency of—I am guessing- 
60 per cent ? Why not trolley buses or, 
better still, modern trams and _ trailers 
designed for multiple unit working at peak 
hours ? They would be the ideal solution, 
with 600V d.c. already available. 

2. | agree with him up to a point in the 
case of one of the lines included in his pro- 
posals—the East London line from Shore- 
ditch to New Cross incorporating Brunel’s 
Thames Tunnel, originally designed for foot 
passengers, but suitable for alteration for 
road vehicles if approach roadways had been 
completed. The frequency of rail service on 
this line is much lower than on the Inner 
Circle route, but it is also used, I believe, 
by goods traffic. It would appear to be 
suitable for conversion to joint use by con- 
creting the existing road bed to rail level 
and removing the conductor rails. During 
the day it could be used by road traffic, 
including a bus service between Shoreditch 
and New Cross, and at night to the required 
extent the roadway could be closed to 
permit the passage of goods rail traffic. 

J. R. HARDING 

Sutton Coldfield, 

Warwickshire, 
February 25, 1961. 


NOISE 


Sir,—The article entitled “* Noise” in 
your issue of February 17 and the 
abstracts from the lecture describing how 
the exhaust from diesel engines is now 
measured for smokiness by light-absorption 
smoke meter leads one to think that it 
is high time that more was done about 
motor engine exhaust noise, which seems 
now more “ decibelified ’ than ever on many 
lorries at moderate throttle, and on the 
Liverpool buses, and on many cars and most 
motor-bikes at moderate to full throttle. 
Would it not be practicable to stipulate 
(compatible with no undue loss of engine 
efficiency) a minimum volume of silencer 


expansion chamber proportional to the 
swept volume of a cylinder, and also similarly 
a maximum total area of outlet to atmos- 
phere, such that, at full throttle, the noise 
would not be near-deafening as it often now 


‘is ? Perhaps the D.S.I.R. or N.P.L. could 


be of help in the silencer standardisation, 
and in a noise standard or measurement for 
motor vehicles ? And when diesel-engined 
railway trains become more prevalent, the 
silencing of those at full throttle may cause 
questions. 

A. J. FIELD 

Wimborne, 
February 24, 1961. 


MEASUREMENT OF EXHAUST SMOKE 


DENSITY 
Sirn,—We are wondering whether your 
extract from Mr. J. D. Savage’s paper 


(page 243 of February 17 issue) might give 
the impression that the only dual tube type 
of smoke density meter on the market at the 
moment is the one marketed by Leslie 
Hartridge, Ltd. Although this company is 
more widely known for the smoke detector 
used in its fire detecting system, it also manu- 
factures an exhaust smoke density meter and 
several of these are in use at the Thornton 
Research Laboratories. 
E. H. HOLLANDS, 
Industrial Sales Manager 
The Walter Kidde Company, Ltd., 
Belvue Road, Northolt, 
Greenford, Middlesex, 
February 22, 1961. 


BUILDING FOR ARCHITECTURAL 
CONGRESS 


Sir,—Surely “ tetrahedra is not a very 
apt description of the elements of the roof 
illustrated on page 251 of your issue of 
February 17, 1961. Demi-octahedra would 
be more appropriate if such fancy terms are 
required at all. Pyramids would do. 


A. S. WINDER 
Boxmoor, 
Herts., 
February 19, 1961. 
Book Reviews 


A Short History of Technology. By T. K. 
Derry and Trevor I. WiLtiAMs. Oxford 
University Press, Amen House, London, 
E.C.4. Price 38s. 


To survey the whole field of technological 
history, from prehistoric times to the end of 
last century, is a formidable task. To 
condense the vast mass of facts and evidence 
available into a single book which is at once 
readable and authentic is, it might well be 
thought, impossible. Yet something of the 
kind was badly needed, for technological 
history as a whole has been but poorly 
served by competent writers in the past. It 
has suffered through neglect ; as the authors 
of the present work point out in their preface, 
the importance of the subject “... is still 
far too little recognised.”. True, there are 
some excellent studies of special aspects of 
the subject available, and there is the five 
volume History of Technology, which was 
completed in 1958, and to which the present 
volume owes a great deal, though it is in 
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no sense an abridgment of the larger work. 
These, however, are really written for the 
specialist student, and the needs of the general 
reader have received little attention. Tech- 
nological history has suffered, too, from the 
attentions of persons whose good intent 
was ill-matched by their knowledge. In 
short, the authors of the present work set 
out with the advantage that there was a 
considerable void to fill and not a few wrongs 
to redress. 

It can be said at once that they have very, 
very, nearly achieved the “impossible. ” 
They have produced a book which could 
have been dull but is not, which might 
have been sketchy but within the limits of 
some 700 pages is remarkably detailed. It 
would also have been very easy to get the 
text out of balance, to enlarge upon one 
aspect of the subject at the inevitable expense 
of another. But the text achieves a very 
fine balance, and the story, from man’s 
first efforts to harness the forces of nature 
and to use to advantage some of the things 
he found in and upon the earth, to his quite 
substantial achievements in more recent 
times, flows easily and convincingly. The 
production of the book, too, is to the usual 
high standard one expects from its particular 
publisher. 

Because of its general excellence, it is a 
little disappointing to have to refer to some 
small defects. Viewed through the eyes of a 
specialist in one or two particular aspects 
of the subject the book shows some errors 
of fact. Perhaps there are similar errors in 
other fields; only an expert on those 
branches of the subject could say. But in 
some parts the errors certainly do exist. 
They are small, but they are there, and they 
are a jarring element in an otherwise highly 
creditable work. To quote only a few 
examples : Thomas Newcomen hailed from 
Dartmouth, not Dartford (page 317) (this 
is apparently a misprint); the oscillating 
engines of the Great Eastern did not 
drive “... both a screw and paddle wheels ” 
(page 329), on the contrary, the ship had 
two separate engines, built by two different 
makers ; the water-tube boiler was not“... 
a feature of Stephenson’s Roeket...” 
(page 330/1), which had twenty-five fire 
tubes. Iron beams were not“... . forged 
of larger size than ever before,” with the aid 
of Nasmyth’s steam hammer (page 353), they 
were rolled, and not forged at all. There are 
other mis-statements, some of them of 
perhaps only minor significance as, for 
example, steel is melted and not “smelted” 
(page 590). 

But enough of these little irritants. To 
stress them further would be wholly unfair 
to a very good effort on the part of the 
authors. Indeed, attention has only been 
drawn to the errors in what, it is hoped, 
will be recognised as a constructive spirit. 
Technological history is so vast a subject, 
and so complex, that in truth no one man or 
small group of men can ever hope to master 
all its intricacies. Only the specialist will 
know, in his own narrow field, what specific 
technical terms really mean, and how they 
can be used correctly. If this book runs to 
a second edition (and it deserves to), it is to 
be hoped that its little faults will be 
eliminated. It should not be all that diffi- 
cult to enlist the aid of suitable specialists 
who will vet the text for accuracy in their 
particular field ; many of their names are 
well known, and the specialised technical 
history societies should be able to put for- 
ward others. 

This is a very good book. Eliminate the 
—_ errors and it could be a classic in its 

eld. 
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Mechanical Waveguides. By M. R. 
RepDwoop. Pergamon Press, Ltd., 4 and 
5, Fitzroy Square, London, W.1. Price 50s. 

IN recent years the development of ultrasonic 

techniques has led to an increased number of 

applications, notably those of flaw detection 
and measurement of material properties. 

It is therefore timely that Dr. Redwood 
has written this work dealing with the 
propagation of ultrasonic waves. The book 
is intended as a theoretical introduction for 
research workers using ultrasonic methods 
and a knowledge of advanced mathematics 
is essential. 

Whilst the main emphasis in the thirteen 
chapters of the work is on continuous wave 
propagation in bounded media, those faced 
with problems of interpreting flaw test 
records will find the chapters on pulse 
propagation most revealing. 

In a field where the experimental techniques 
are perhaps as elegant as the classical 
mathematics, it is unfortunate that Dr. 
Redwood has felt unable to describe these 
techniques, giving only a belated reference 
to other survey papers. It is to be hoped 
that a companion volume may be produced 
in the near future describing these experi- 
mental techniques. 

The book is adequately produced with 
numerous diagrams and a comprehensive 
list of references is given to each chapter. 

The 300 pages are reasonable value for a 
price of fifty shillings and is recommended as a 
convenient reference book for those intimately 
concerned with ultrasonic techniques. 


Electro-Erosion Machining of Metals. By 
A. V. Livsuits, translated by E. Bishop, 
B.Sc., and edited by R. S. Bennett, M.A. 
Butterworths, Ltd., 4 and 5, Bell Yard, 
London, W.C.2. Price 30s. 

Tuts book, based upon work carried out by 
the author and a group of colleagues in the 
U.S.S.R., is a translation from the Russian 
and is designed to provide a general review 
of current knowledge of the technique of 
dimensional electro-erosion machining. Its 
introduction points out that particular 
emphasis has been placed upon electro-pulse 
methods, claimed to have better technical 
and cost characteristics and a wider field of 
application than electro-spark systems. The 
five main sections of the book are concerned 
with : physical conditions for cutting by the 
electro-erosion process ; the generation of 
current pulses ; automatic control of the 
machining process; _ electro-technological 
characteristics ; and machine tools developed 
for dimensional electro-erosion machining. 


Jubilee Book of the Koninklijke Vlaamse 
Ingenieursvereniging, 1928-58. Papers, dis- 
cussions, reports and conclusions of the 
Third International Harbour Congress, 
Antwerp, June 15-21, 1958. Antwerp : 
Koninklijke Vlaamse Ingenieursverenig- 
ing, Torengebouw VIII, Schoenmarkt 31, 
Antwerpen. Price FB.1000. 

THE Royal Society of Flemish Engineers 

(K.V.I.V.), founded on December 23, 1928, 

celebrated the completion of its third decade 

by organising the Third International Har- 

bour Conference in Antwerp from June 15- 

21, 1958. The present volume contains the 

complete transactions of this Conference in 

the four official languages (Flemish, French, 

English and German). Some eighty papers 

were presented in the five main sections 

(harbour works, harbour equipment, hand- 


ling and storage of goods, safety in harbours, 
and harbour management). In addition to 
general information concerning the organi- 
sation of the Congress and the K.V.1.V., 
the volume contains the General Report on 
the Congress as well as the sectional general 
reports and discussions : of particular interest 
will be found the many papers that deal 
with the development and equipment of 
Antwerp itself. In its conclusions, the 
Congress drew attention, inter alia, to shed 
and silo construction (in particular the 
possibilities of steel silos), the need to make 
ports suitable for large tankers and ore 
carriers, advantages and design problems of 
open ships, the need to expand deep-freeze 
storage, petroleum pollution, radar, prob- 
lems of planning, and the suggested estab- 
lishment of a permanent international 
secretariat to foster the exchange of informa- 
tion about management problems. 


Simplified Short-Circuit Calculations. By 
R. T. LyTHALL, M.I.E.E. The Belmos 
Company, Ltd., Bellshill, Lanarkshire. 
Price 5s. 

TuIs 28-page booklet -relates specifically 

to 400V—600V group motor control and 

distribution switchboards and it gives the 
user of this class of equipment sound guidance 
about the task of specifying his require- 
ments. The aim is to show how short- 
circuit values can be calculated with sufficient 
accuracy, by the use of simple arithmetic, 
involving only the ability to add, multiply, 
divide and extract square roots. It is based 
on the philosophy that it is good economics 
to assess the value of short circuit MVA with 
reasonable accuracy rather than to guess a 
figure which may leave ample margin but 
incurs a corresponding penalty in cost. 
Generally the circuits are simple, consisting 
of series or parallel sections without the 
complex inter-connections that are found in 
high-voltage supply networks. Accordingly, 
much of the basic arithmetic can be done in 
advance and the results tabulated to enable 
the user to abstract the appropriate figures 
and then do the simple calculations as shown 
the worked examples given in the book. 
There is sufficient -practical data about the 
resistance and reactance of single-core and 
multi-core cables and bare copper conductors 
to.round off the essentially practical character 
of the text. Furthermore, enough theory is 
given, as concisely as possible, to enable the 
reader to apply the information confidently 
to his own particular installation, without 
having to rely upon rule-of-thumb solutions. 


A History of Flow Measurement by Pressure- 
Difference Devices. George Kent, Ltd., 
Luton. Price 10s. 

Tuis illustrated brochure is a reprint of a 

series of articles which appeared in the 

Instrument Engineer. It describes the work 

of Giovanni Battista Venturi, and of Clemens 

Herschel, whose water flow meter was based 

on the natural law of hydraulics first demon- 

strated by the earlier pioneer. Herschel 
named his instrument the “ Venturi ”’ meter, 
in honour of the man who first demon- 
strated, in 1797, that fluids under pressure 
in passing through converging pipes gain 
speed and lose head, and vice versa for 
diverging pipes, and, as is well known, many 
thousands of Venturi meters have been made. 

From the beginnings of the Venturi meter 
the brochure goes on to describe some 
notable installations and then considers the 


development of Venturi recorders and the 
commercial metering of air, gas and steam 
The subject is brought up-to-date by " 
chapter dealing with special devices and the 
less-common forms of orifice. Theoretical 
considerations are dealt with in appendices, 


Books of Reference 


Kempe’s Engineers Year-Book, 1961. Sixty- 
sixth edition. Two Volumes in Case (Crown 
Octavo, approx. 2800 pages). London : Morgan 
Brothers (Publishers), Ltd., 28, Essex Street 
Strand, London, W.C.2. Price 87s. 6d. (90s. 
post free).—Noteworthy additions to the 196] 
edition of this well-known handbook are a new 
section, “‘ Motor Vehicles ’’ (replacing “ Road 
Vehicles”); ‘“* Forging Hammers and Drop 
Forging Plant ” is re-written and enlarged ; the 
“* Heating ” section of “* Heating Ventilation and 
Air Conditioning” is extensively revised. The 
fundamental chapters dealing with “ Heat” 
” Optics,” “* Hydraulics (Mechanics of Fluids)” : 
and “‘ Units of Measurement” are revised and 
enlarged ; the latter now includes a full range of 
conversion factors for Imperial to Metric Units, 
and Metric to Imperial. The Preface also states 
that additions have been made in other sections 
as follows : Purifiers and Filters for Liquids and 
Air (section ‘“‘ Hydraulics Transmission of 
Power ”’) ; Developments in Bearing Materials— 
P.T.F.E. and MoS, (“* Shafts and Couplings ”) ; 
Arc-Air Cutting, and Stud Welding Guns 
(“* Welding and Cutting”) ; Electrolytic Grind- 
ing, and Metal Deposition (“‘ Machine Tools ”) ; 
Wood Preservatives and Treatment (““Timber”) ; 
Road Construction, Foundations, and Surfacings 
(“* Highway Engineering’) ; Water Storage and 
Yield from Reservoirs, Compensation Water, 
“Design Data for Concrete Dams (‘ Water 
Engineering ’’) ; Railway Rails and Rail Fasten- 
ings (“* Railway Engineering—Permanent Way ”); 
Gas Distribution Machinery, Blowers, Com- 
pressors, &c. (“Gas Engineering”); Coal 
Ploughs and Conveyors, Power-Loading Mach- 
ines (“* Mining Engineering’) ; Ship Contracts 
(“ Naval Architecture”); Universal Beams, 
Universal Columns (‘‘ Design of Steel Struc- 
tures”) ; Sintered Metal Clutch Facings, Sprag 
Clutches (** Belts, Ropes and Clutches ”’). 

Kempe’s can be recommended to those requir- 
ing a dependable reference book covering 
modern practice in the many branches of engin- 
eering and its allied subjects. 


Books Received 


British Locomotives. The Locomotive and Allied 
- *?prcemeaeal Association of Great Britain. Price 
15s. 

The Finance Act, 1960. Engineering Industries 
Association, 9, Seymour Street, London, W.1. 
Price 5s. 

The Determination of Gases in Metals. The Iron 
and Steel Institute, 4, Grosvenor Gardens, London, 
S.W.1. Price 63s. 

Science in Writing. By T. R. Henn. George G. 
Harrap and Co., Ltd., 182, High Holborn, London, 
W.C.1. Price 20s. 

Einfiihrung in die Chemie des Galvanopraktikers. 
By P. Rindlisbacher. No. 5 of the Blue TR Series. 
Berne: Verlag Technische Rundschau Hallwag, 
Berne, Nordring 4. Price S.Fr. 2.80. 

Progress in Combustion Science and Technology. 
Vol. 1. Edited by Professor J. Ducarme, Dr. Melvin 
Gerstein and Dr. A. H. Lefebvre. Pergamon Press, 
Ltd., Headington Hill Hall, Oxford. Price 70s. 

Die Ejigenschaften des Betons. By Otto Graf. 
Second Revised Edition by W. Albrecht and H. 
Schaffler. Springer-Verlag, _Berlin-Wilmersdorf, 
Heidelberger Platz 3 (West Berlin). Price DM.52.50. 

Elektrotechnik fiir den Praktiker. 1. Teil: 
Elektrische Erscheinungen in Leitern. By H. Biefer. 
No. 25 of the TR Special Series. Berne: Verlag 
Technische Rundschau Hallwag, Berne, Nordring 4, 
Switzerland. Price S.Fr. 4.80. 

Exercices Numériques de Mécanique en Vue des 
Applications Industrielles. Volume I. Principes 
genéraux de la Mécanique des systémes matériels. 
By A. Tenot. Librairie Scientifique Et Technique 
Albert Blanchard, 9, Rue de Médicis, Paris-6e. 
Price NF.14. 
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by T. Henry Turner, M.I.Mech.£. M.l.Loco.E. A.R.Ae.S. F.I.M. 





Jubilee of Metal Spraying Processes 


XPERIMENTS undertaken some fifty 
years ago led to a new “‘putting-on-tool ” 
for engineers, through the invention of various 
processes of metal spraying by Dr. M. U. 
Schoop in Switzerland. He told the present 
writer in 1924 that the basic idea had occurred 
to him some fifteen years before, when 
playing with his son’s toy cannon. Lead 
liets fired against a brick wall left traces of 
metallic lead that he noted adhering to the 
rough surface. 

The first British master Patents for metal 
spraying were obtained before the first world 
world war, thus : Molten Metal Spraying 
(Schoop) B.P. 5712, 1910 ; Powder Spraying 
(Schoop) B.P. 21066, 1911; Wire Spraying 
(Morf) B.P. 28001, 1912. 

Little was known about the potential 
usefulness of these three processes of metal 
spraying when the war ended and businesses 
began to pick up the threads of peacetime 
development work. It was not until 1922 that 
the novel process was first put on a serious 
commercial basis in Great Britain. 

It then seemed desirable to collect from the 
literature and from independent experiments 
the kind of information that would help 
engineers and metallurgists to form useful 
judgements of the potential value of these 
processes. This the writer proceeded to do 
as he held the opinion that once the patent 
situation was clarified commercial develop- 
ment should be encouraged. He found that 
ever since 1910 the technical literature has 
contained increasing references to metal 
spraying and by 1925 he could name firms in 
sixteen countries that had. operated one or 
other of the metal spraying processes. 

Through the kindness of Mr. Ballard, the 
energetic manager of Metallisation, Ltd., in 
1922, the writer had the privilege of watching 
samples of various metals sprayed as he re- 
quested in both normal and unusual manners, 
in the firm’s works at Dudley. These examples 
of the product of spraying metals were then 
examined by him under the microscope, and 
by mechanical tests, in the laboratories of the 
Metallurgical Department of the University 
of Birmingham, where the writer then served 
as lecturer. He first met the inventor of the 
process two years later in Ziirich, where 
Dr. Schoop entertained him in his home and 
took him round what must have been the 
first metal spraying works. A little book had 
been published in German about the Schoop 
process of metal spraying in 1917! but no 
book was available in English, or written by 
people not connected with the commercialisa- 
tion of metal spraying. Therefore with the 
aid of N. F. Budgen, a senior student in the 
metallurgical department, a book was written? 
and since that appeared in 1926 it has been 
twice rewritten** and other books have 
appeared in other countries®* and the first 
mentioned has been translated. Now fifty 
years after the process first attracted attention 
it ls appropriate to study the extent to which 
the promises it seemed to hold out have been 
Justified. 


PROCESSES EMPLOYED 
It has become common to all sprayed 
metal protective coatings that the surface of 
the metal to be coated is prepared by grit 


blasting. In factories use is made of angular 
Steel grit, in properly constructed steel 
chambers. There the grit is automatically 


recirculated to the grit blasting machine, and 
the dust is exhausted, collected in cyclone 
or filter bag, and so eliminated. Away from 
the factory, on site, portable grit blasting 
equipment is used but in that case the collec- 
tion of the dust is not always practicable. 
When preparing the inner surfaces of tanks 
and other such large enclosures for metal 
spraying the grit so used is reclaimed econo- 
mically but unfortunately for much exterior 
work it is not practicable to recover the once 
used abrasive. For that reason blasting with 
expendable sand or silica free abrasive is 
practised on exterior work, and “Vacu-Blast” 
processes of preparation are also available. 
It is a pity that these processes where the grit 
blasting machine sucks up its own grit and 
dust are much slower than open blasting. 

The first commercial metal wire spraying in 
Great Britain was carried out by means of 
rather heavy and cumbersome “ pistols,” 
which the operator held in one hand while 
aiming it at the correct spot, at the right angle, 
and maintaining it at the optimum distance 
from nozzle to surface. Stage by stage 
reliability was improved, weight was reduced, 
and small refinements were introduced to 
these wire wire spraying pistols under a 
series of “* Mark” designations. Fig. | 
illustrates the “* Mark 33” modern type of 
British wire spraying pistol made by Metal- 
lisation, Ltd., of Dudley, now widely used for 
spraying by hand. 

A considerable number of other designs of 
pistol have been developed because in the 
early years the metal spraying industry grew 
up independently in different countries. 
Mr. Ballard has illustrated many of them in 





Fig. 1—‘* Mark 33,”’ a modern British wire spraying 
pistol, widely used for spraying by hand 


the book referred to above,‘ but one other of 

the more recent wire spraying pistols available 

now in the United Kingdom is shown in 

Fig. 2. It is made by F. W. Berk and Co., 
td. 

The wire is fed forward by a variable speed 
mechanism driven by compressed air, and in 
some cases by electricity, to be sprayed as, at 
least partially, melted particles. The mech- 
anism for feeding the wire forward may be 
either in the pistol or remote ; in the latter 
case the pistol is lighter in weight, and the 
feed mechanism itself may be made more 
robust. As the wire slowly enters the great 
heat of the oxy-gas flame the metal rapidly 
approaches its melting point and, losing 
coherence, is blown forward, in the form of 
minute droplets, by the passing stream of 





Fig. 2—‘* Model 58 ”’ wire spraying pistol 


compressed air. Then as the metal droplets 
collide with the surface that is being sprayed, 
they splash out sideways but are instantly 
frozen by the cooling action of the air blast, 
which now rushes past them, as soon as they 
are thus halted. Much of the success of the 
invention derives from this fact that the 
molten particles and the cooling air arrive 
simultaneously so that the article being 
sprayed with molten metal is not itself 
appreciably heated. 

Metal spraying is now widely practised 
by another process in which the metal is 
supplied in the form of a powder, the results 
being in many cases very similar to those 
produced by the above wire spraying pro- 
cesses. The commercial development of 
the metal powder spraying process came 
later in this country than did the wire process. 

Still another process should be mentioned, 
the method of charging a spraying pistol 
with metal that had been prepared by melting 
it in an adjacent, but quite separate furnace. 
The possibility of spraying in this manner 
was illustrated in the very first figure of the 
inventor’s book, and the writer has seen it in 
commercial operation in the works of 
Messrs. Mellowes and Co., Ltd., Sheffield, 
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Fig. 3—Pressure-fed metal powder spray gun, Berk 
** Model 50 ”” 


where they used it for many years as a practi- 
cal tool for coating steel window frames. 
It is understood that some such pistols are 
still in operation but as molten metal spray- 
ing pistols are not so easily made mobile as 
are wire and powder spraying pistols their 
use appears to be limited to the spraying of 
zinc in workshops. 


PRESENT DAY EQUIPMENT 

It is natural that metal spraying pistols 
tend to be used mainly in the country in 
which they are developed. Hence one 
observes that, generally speaking, the French 
models for example have not been sold for 
use in the United Kingdom, and the British 
models have not been sold in France. The 


same probably applies to the Swiss and Ger- 
There 


man models of spraying equipment. 


Fig. 4—Automatic spraying with aluminium of lightweight, steel storage 


cylinders for hydrogen 





are now, however, so many well developed 
models of metal spraying pistols available 


that there should be a considerable export of 


them to the less developed countries. As 
their use rapidly extends it is, however, well 
to heed the warning recently given by Mr. 
Ballard when he said that “ Metal spraying 
is now in the position in which electric weld- 
ing found itself twenty years ago. It suffers 


from being too easy to use in the hands of 


unskilled practitioners. It needs good work- 
manship and adequate skilled inspection.” 

The wire spraying process that was com- 
mercialised in 1922 at the works of Metallisa- 
tion, Ltd., Dudley, has remained funda- 
mentally the same ever since, and that firm 
now claims to have the world’s largest metal 
Spraying works. ; it uses the wire spraying 
process exclusively. Examples of mechan- 
ised plant are shown in Figs. 4, 5 and 6. 
By such means large tonnages of structural 
steel have been treated there mechanically, 
on the way from the steel manufacturer to 
the building site. 

A development of the wire spraying pistol 
worth noting is that designed for heavy duty 
work by the Metallizing Engineering Co., 
Inc., in the U.S.A. Using wire of in 
diameter, 20lb weight of steel, or nearly 
+ cwt. of zinc may be sprayed in an hour. 
Clearly such thick wires are not universally 
acceptable and for hand operation or uni- 
formity of deposit somewhat thinner wires 
will remain in use. 

In the case of the pistols used for spraying 
metal powders there has been an interesting 
change in the method of their operation. 
The Schori Standard Pistol, used for spraying 
metal powders and also for spraying plastics, 
operated on a suction method, the powder 
being sucked from the container and passed 
through the oxy-gas flame on the pistol. 
However, the process was bought out in 
1945 and five years later the new proprietors, 
F. W. Berk and Co., Ltd., commercialised 
the first pressure-fed metal spray gun using 
powder. Equipment of this type that is in 
use today is shown in Fig. 3. 

A simpler version of that gun is designed 
for spraying low melting metals. The firm 
also produces a powder weld gun, as a 
special tool for spraying and fusing cobalt 
based alloys, for hard facing. 


PROTECTION AGAINST CORROSION 


The spraying of aluminium and Zine 
accounts for approximately 90 per cent Of the 
total metal spraying carried out on qa COn- 
tract basis. Other metals such as lead. tin 
nickel, monel, and cadmium are also spraye 
but to a far less extent than aluminium ang 
zinc. 

The demand for rust-proofing by meta| 
spraying increased, in particular during the 
1939-45 war years, and larger premises were 
taken over for the “* custom ” metal spraying 
orders. As will be gathered from the 
following automation entered into several 
of the more striking applications of metal 
spraying for protection against corrosion, 

Gas Cylinders.—One of the more notable 
examples of the use of the wire spraying 
pistol for protection against corrosion was 
commenced during the war. The famous 
balloon barrages depended on mobility, 
This required the lightweight steel cylinders, 
used for storing their hydrogen gas, to be 
weatherproof. So successful was the auto- 
matic aluminium spraying of these cylinders 
that the process has been continued to the 
present day, and well over 250,000 cylinders 
have been sprayed with aluminium, re 
presenting some four million square feet of 
surface area—Fig. 4. 

Structural Steel—Metal spraying has be- 
come so well established as a method of 
protecting structural steelwork that some 
35,000 tons of wire sprayed structural steel 
can be found in the South Wales steelworks 
alone. Fig. 5 shows an automatic metal 
spraying machine that the writer saw in 
operation during the summer of 1960 in the 
works of Metallisation, Ltd., at Dudley. 

Tubes.—Another example of automatic 
metal spraying deserves note because the 
uniformity of shape makes it easy to adopt 
this process to all sizes of tubes. Fig. 6 shows 
how this is carried out at the same works. 
The revolution in scaffolding practice that 


followed the use of steel tubes instead of 


wooden poles led to much steel being exposed 
to the wind and rain. In order to minimise 
corrosion and to make the tubes safer and 
easier to handle many of them have been 
metal sprayed. Recently it was estimated that 
7,000,000 feet of steel scaffold poles had 




























Fig. 5—Automatic metal coating, by means of six wire spraying nozzles, of 


structural steelwork before erection 
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already been coated in automatic metal 
raving plants. 

ogden narrower steel tubes that are 
ysed for domestic television aerials have also 
been coated by automatic metal spraying, 
to protect them from the smokey and corro- 
sive atmospheres in which they are often 
sited. For that purpose Schori installed an 
automatic zinc spraying plant in a Liverpool 
factory that makes television aerials. 

Further Examples of Automation.—There 
have been considerable developments with 
the automation of metal powder spraying 
Early designed plants used standard units of 
the pressure-fed spraying pistols, where the 
sas and powder supplies were controlled 
semi-automatically, and the articles to be 
sprayed were passed across the pistols on an 
automatic basis. Developed from these 
simple designs, completely automatic metal- 
spraying plants are now manufactured to 





Fig. 6—Automatic metal spraying of tubes. Seven 
million feet of scaffold tubes have been so sprayed 


meet a variety of demands. A simple form 
of the metal powder pistol, with pressure 
feed and automatic ignition, is used with 
remote control of all the supplies from a 
central control panel. These plants, which 
can involve any number of metal spray 
pistols, are completely automatic and operate 
from one push-button control that will 
start or stop the plant at will, thus aiding 
efficiency and the economic use of materials. 

Bridges.—The increasing use of metal 
spraying for the protection of costly steel 
bridges is based on much experiment and 
observation. W. A. Johnson presented a 
paper to the Institution of Mechanical 
Engineers in London on November 11, 1949, 
entitled ‘* The Engineering Implications and 
Economics of Surface Preparation of Mild 
Steel Prior to Fabrication.” As the present 
writer had been invited to open the discussion 
he took with him and exhibited two of his 
own test panels that had been exposed to a 
predominantly marine atmosphere for the 
previous eleven years, on Inchgarvie Island 
below the railway’s famous Forth Bridge. 
Panel $.39 had a coating of pure aluminium, 
0-004in thick, wire sprayed for him front and 
back by Metallisation, Ltd., through the 
kindness of Mr. W. E. Ballard. Panel S.40 
had a similar coating of 0-004in thickness of 
pure aluminium, wire sprayed front and 
back, but in this case that treatment was 
followed by one coat of bridge paint (iron 
oxide-graphite, linseed oil) brushed over the 
aluminium. He had exposed them hung on a 
rack at 45 deg. facing south. Both these 
panels had resisted exposure only a few feet 
above sea level without apparent loss of steel 
by corrosion from rain or spray on the front 
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or condensation on the underside. Similar 
panels flame sprayed with bitumen all cor- 
roded, as did panels coated by two other 
metal spraying processes that had not used 
pure aluminium. 

In 1939 the writer saw “ near-the-site ” 
spraying when the new steel chain links for 
the Menai Straits Bridge were metal sprayed 
with zinc. That was one of the first important 
bridge structures to be zinc-sprayed and since 
then the Coatings Division of F. W. Berk 
and Co., Ltd., has _ rust-proofed many 
important bridges, including several ovet the 
first British Motorway and a large number of 
bridges for British Railways. Currently 
metal spraying is being carried out on the 
new Runcorn-Widnes Bridge and on steel- 
work for the bridges on the Bristol-Birming- 
ham Motorway. When the writer visited the 
well known Clifton Suspension Bridge in 
1960 it was being zinc sprayed in situ in- 
stead of being repainted as previously. 

It will be noted that for this anti-corrosion 
spraying, mention has been made of both 
zinc and aluminium. Before the war zinc 
predominated. The powder process probably 
still uses more zinc than aluminium. The 
wire process uses zinc and aluminium about 
equally but the use of aluminium spraying 
appears to be growing more rapidly. 

Shipping.—Both the wire and the powder 
processes have been widely used for the 
corrosion prevention precautions needed on 
all classes of shipping, from the largest 
liners down to small craft. In the case of 
some small craft the entire hull has been 
zinc-sprayed. This has enabled a thinner 
section of steel to be used, in view of the 
rust-proofing qualities of the sprayed zinc. 
In the case of larger ships metal spraying has 
extended to many of the internal compart- 
ments that normally suffer severely from 
corrosion due to condensation as well as 
sea water. 

British Standard Specification—\t is of 
course not possible to standardise all the 
many ways in which the metal spraying 
processes are employed but in this particular 
aspect of its use as a protection against 
corrosion one can find two British Standards, 
dating from 1955. B.S.2569 : Part 1. ** Pro- 
tection of iron and steel against atmospheric 
corrosion ” covers sprayed coatings of alumi- 
nium and zinc. It provides methods of 
surface preparation and application of the 
coatings together with the requirements for 
the thickness and adhesion of the coatings. 
Methods of test are described in the appen- 
dices. B.S.2569: Part 2. “ Protection of 
iron and steel by aluminium against corrosion 
at temperatures between 120 deg. Cent. and 
950 deg. Cent.” covers the spraying of 
aluminium and aluminium alloy and includes 
three processes for different applications. 


RECLAMATION OF WORN PARTS 


Another important field of present day 
metal spraying, covering most of the remain- 
ing 10 per cent of applications after protection 
against corrosion, is the reclamation of worn 
parts by the spraying of steels, and in some 
cases of the hard non-ferrous metals. It is 
for these purposes that most metal spraying 
equipment is sold to individual users. 

In electrical engineering, metal spray- 
ing has proved of especial help because, at 
the point of application, it is a comparatively 
cold process. There is no risk of distortion 
and no need to remove windings of electric 
motor shafts. Building up of journals on all 
types of shafts has been successfully carried 
out by metal spraying, and engineers now have 
many years of practical experience with this 
useful “* putting-on-machine.”’ 

The porous nature of the sprayed metal 
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helps it to retain lubricant much better than 
ordinary metal, a fact that may explain why 
sprayed metal has been found to have 
excellent resistance to wear. The truth of 
this has been underlined by the fact that at 
least three companies building engines in 
Great Britain install new shafts on which 
the journals have been built up by metal 
spraying. Molybdenum is of increasing 
importance in this field of reclamation by 
metal spraying because sprayed molybdenum 
has exceptionally good properties as a bearing 
surface. Even though molybdenum is relatively 
costly it is often possible to spray this metal 
so as to reclaim very costly components, such 
as press tools, that would otherwise have to 
be scrapped or entail costly delay. 


SPECIAL APPLICATIONS 


Many special applications of metal spray- 
ing have been developed during recent years. 
Sometimes these have been in quite un- 
expected fields in no way connected with the 
above mentioned bulk uses, of protection 
against corrosion and the reclamation of worn 
or mis-machined parts. It may be recalled 
that Turner and Ballard exhibited specimens 
of various metals that they had built up by 
long time spraying ; some of these had a 
metallic ring when struck and some of the 
lumps of metal produced by spraying were 
machined into conventional tensile test 
pieces, although naturally very brittle.’ 

Recently metal spraying has been used as a 
casting technique, the sprayed deposit accu- 
rately following the contours of the base to 
which it is sprayed. That process is in itself 
not novel because the writer has a little 
24in by 3jin bas-relief of “ Die Sieben 
Schwaben” that the inventor gave him in 
1924, made by metal spraying in that manner. 
It is novel however that tools for plastic 
moulding are being built up in this way with 
sprayed metal. 

Complicated shapes, such as wave guides, 
have been reproduced by spraying on to 
formers ; a similar technique is used for the 
production of electrodes for spark machining 
processes. A recent paper by R. E. Mansford® 
includes reference to many special applica- 
tions but most of the leaders in the metal 
spraying business now have acquired skills 
in the spraying of plastics and ceramics as 
well as metals. 

Although much the same apparatus may be 
used the term metal spraying is now too 
narrow for their operations, which have 
come to include the spraying through a 
flame of plastics such as nylon and polythene, 
and ceramics such as those based on alumina, 
zirconia, zircon, and calcium zirconate. 
The ceramic coating so produced for rockets 
and in nuclear energy applications are 
chosen for their good thermal and electrical 
insulation ; other types have excellent resis- 
tance to abrasion and therefore have found 
applications in the protection of polishing 
jigs. 
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Fast Preparation for Blast Furnace 
Relining 


Blast-furnace relining used to be a fairly leisurely procedure. 


To-day, production 


demands are such that relining in the shortest possible time is essential. Furnaces 

are very much bigger and the “‘ wrecking” of the old lining to clear the way for 

the new one has developed into a highly-specialised operation, using mechanical 
equipment and employing specially-trained workers. 


ELINING a. bDiast-furnace involves, 

briefly, blowing it out, removing certain 
of its component parts to give access to 
the interior, cooling it to a temperature 
sufficiently low to enable men to work in it, 
stripping the lining and building the new one. 
The time required for all these operations 
except one can be estimated to within quite 
close limits. It is the actual removal of the 
old lining which provides the unknown time 
factor. This cannot be calculated on a 
theoretical basis. It depends entirely on 
how the furnace has behaved during its 
““campaign” (that is, since it was last 
relined), and what the effect on the lining 
has been. Two furnaces of identical design 
and size can, and usually do, behave in quite 
different ways, with the result that the 
procedure for breaking out the lining has to 
be determined on the spot and modified as 
work proceeds if necessary. A blast-furnace 
lining usually lasts for several years, and it 
is difficult for the furnace maintenance staff 
to accumulate the experience needed for 
breaking out a lining in the fastest possible 
way consistent with safety to personnel and 
plant. Consequently, the tendency is for 
the work to be put in the hands of con- 
tractors whose workers, moving from plant 
to plant, are continuously engaged in lining 
removal. 

Grant, Lyon and Company, Ltd., Scotter 
Road, Scunthorpe, Lincolnshire, the railway 
and civil engineering member of the Cham- 
be:lain Group of Companies, has devel- 
oped its own technique for blast-furnace 
lining removal, and has _ specially-trained 
workers and mobile equipment ready to 
operate in any part of Europe. 

The dimensions of modern blast-furnaces 
vary from plant to plant, but typical figures 
for a furnace of about 1000 tons per day 
capacity are: hearth diameter, 27ft 6in, 


Examining the hearth after a shot has been fired 


bosh diameter, 31ft, height from tapping 
hole to charging platform level, 106ft. Such 
a furnace contains many thousands of tons of 
materials, which have to be removed before 
work can start on wrecking the lining. The 
first step is to blow out the furnace. Charg- 
ing of raw materials ceases, the last cast of 
iron is tapped, and the blast is taken off. 
Next, the blast pipe connections are removed 
and the tuyere ports are bricked up. To 
seal off these ports while the furnace is 
cleared, steel plates are welded in position 
over the brickwork. 

A hole about 15in square is then burnt in 
the steel hearth jacket and an aperture is 
made in the brickwork thus exposed in 
order to reach and draw off the remaining 
molten iron—there is always a _ certain 
amount below the taphole. The exact 
position of this hole is determined on the 
basis of experience, but it is usually about 
S5ft below the original hearth level. The 
hole is first drilled until a point is reached 
at which the bricks are white hot ; oxygen 
lancing is then employed to break through 
and reach the molten iron, which is run out 
into specially-prepared pig beds. This opera- 
tion is known as tapping the ** salamander ” 
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Erection of the swinging stage has started; lining brickwork is visible at the top 





THE ENGINEER 





or “ bear.” It is almost impossible to dp: 
off all the molten iron left in the fy 
What is left solidifies, together with g. 
hearth bricks and other debris, 9 it is 
obviously important to remove as Much a 
possible in the molten state. 

Immediately the last of the iron js 
cooling commences. This is done by Pipi 
water into the top of the furnace for 
thirty-six hours, the bell and hopper pear 
being left in place while the burden js hot. 
About 750,000 gallons are needed for a 29R 
furnace, and over 1,000,000 for one of 2R 
hearth. Once the interior of the furnace 
has been cooled to an acceptable temper. 
ture, work begins on the removal of the ray 
materials or burden left in after blow 
out. This is done by burning an opening ip 
the steel plate shell and breaking out the 
brickwork just below the lintel which sup. 
ports the main structure. This point, the 
“bosh” area, is chosen because here the 
lining is set outwards at a slight angle 
which helps the material to fall by gravity, 
In the immediate vicinity of the bosh, how- 
ever, the burden, which consists of either 
sinter or iron ore, is fused into a solid mags, 
and the aim is to break through this mass 
into the main body of burden in the stack. 
which has not been fused. Explosives are 
used to effect this break-through, and if it 
is successful, the main body of the burden 
will run through the breach in the bosh on 
to the cast house floor, whence it can be 
removed by a power shovel. 

It is possible that the burden may fail to 
run, and if so, a further aperture has to be 
cut in the furnace shell at lintel platform 
level. During the life of the furnace lining 
a very hard deposit builds up on the lining 
in varying thicknesses. This is known as 


the “ scaffold,” and if the burden fails to 
run from the first breach it is usually the 
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Work in progress from the swinging stage. 
being prised away 


scaffold which is holding it. Jack hammers 
and explosives are used to break out the 
scaffold, and clear the way for the burden 
to run. Once the burden starts to run it is 
disposed of rapidly by a forward-loading 
shovel and motor vehicles, either from the 
cast house floor or from the floor below, to 
which it is dropped through a suitable hole. 
On the opposite side of the furnace at cast 
house level a substantial part of the tuyere 
jacket is cut away and a forward-loading 
shovel digs its way into the burden, assisted 
by blasting and heavy pneumatic picks. 
The time taken for removal of the burden is 
problematic ; it can take as little as 24 hours, 
or as long as three or four days—all 


depends on what is found in the furnace 


after the initial break-through. Working 
conditions, too, are difficult ; the furnace is 


Forward-loading shovel digging debris from the furnace 
below the cast-house floor 


still very hot, and there is constant dripping 
of water with high ammonia content. 

_ While the burden is being removed, opera- 
ions are proceeding at the lower part of the 
furnace. A breach is formed in the hearth 
jacket as low as possible, and of sufficient 
size to allow a forward-loading shovel to 
enter. The exposed brickwork is removed 
from the front and underside of the bear by 
means of explosives, and the debris cleared 
away to expose the bear. Holes are then 





In the left background, brickwork is 


lanced upwards into the bear and cooled as 
much as possible with water. Explosives 
are used to blast off parts of the bear. As 
the material surrounding the holes can, on 
occasion, glow red hot, great care is necessary, 
and special explosives have to be employed. 
Blasting and debris clearance continue until 
a way is made through into the upper parts 
of the hearth, and from this time onwards 
all the rubble from the demolition is dropped 
down to ground level for removal. 

To deal with the brick lining of the furnace 
stack above the bosh a swinging stage is 
suspended from the top of the furnace, and 
workmen, equipped with safety belts and 
wearing dust masks, begin to remove the 
lining from the top downwards, the stage 
being lowered as work proceeds. This work 
commences with the burning out of the 
throat armour—steel plates at the top of the 
stack to protect the lining from damage by 
the raw materials which are charged at this 
point. When this armour is removed, the 
brickwork is broken away with jack-ham- 
mers. Great care is needed in this work, as 


the lining wears unevenly, and large areas of 


Preparing to fire a shot in the lining. 


Above the stage the steel shell of the 
furnace is clear of lining 


brickwork may be left with little or no 
support because the bricks below have been 
burnt away. In addition, scaffold will have 
built up to a varying extent, and this hard 
material has to be broken away to expose the 
lining. The normal method employed is to 
drill at the back of the scaffold and blast 
it off, and then prise out the brickwork with 
long bars. This, again, calls for experience, 
as it is possible for the scaffold to break off 
in large pieces, hit the working stage and 
cause it to swing to an extent which could 
be dangerous to the men on it. 

As the work proceeds down the stack the 
falling debris is cleared by the shovel working 
at ground level. The second shovel, operating 
at cast house floor level is also still at work, 
sufficient brickwork debris being left inside 
the furnace to form a raft for the shovel to 
work on, and also to act as a blast protection 
screen from blasting going on below. 

When the brickwork has been removed 
down to lintel level, that in the bosh and 
tuyere jacket is broken out. The loader 
actually working in the furnace gradually 
works its way down, but the decision to 


Work almost complete. The tuyere jacket has been removed and the gang is pushing out large pieces of debris 
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leave it in depends on judgment of whether 
or not it will be able to get far enough down 
to emerge finally from the lower hearth 
breach. This machine dozes and pushes out 
the debris to the second machine at ground 
floor level, which loads it for disposal. In 
due course the bear is fully exposed, the 
shovel working above it is taken out through 
the hearth breach, the remaining brickwork is 
cleared away, and holes are lanced in the bear. 
These holes are charged and blasted to split 
the bear into manageable pieces, and the 
shovels drag and push them out. Finally, a 
course of bricks is taken off the old hearth 
brickwork, to leave a level base for the 


bricklayers to start the new bricking and the 
building of the new lining. 

Once the wrecking work begins, it con- 
tinues for twenty-four hours a day until 
the furnace is completely clear and can be 
handed over to the bricklayers for relining. 
The total time taken varies so much, as a 
result of the condition of the furnace and 
the ease or otherwise with which the lining 
responds to the attack made upon it, that 
there is not, and never can be, a standard time 
for the operation on different sizes of furnace. 
It is not unknown, however, for the work on 
a furnace of 25ft to 27ft hearth diameter to 
be completed in two or three weeks. 


60-Ton Floating Crane “Samson ” 


The Mersey Docks and Harbour Board makes considerable use of floating cranes 
to provide rapid and versatile handling facilities throughout its extensive dock 
system, and the latest unit to join the fleet is the floating crane *“* Samson.” This 
craft is capable of a 60-ton lift at 78ft 8in radius with the jib athwartships and is 
propelled at 10-8 knots by twin screws powered by diesel electric machinery. 


MAY, 
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O satisfy the need for rapid, versatile 
cargo-handling facilities and to make 
available a large lifting capacity at any part 
of its extensive dock system the Mersey 
Docks and Harbour Board has for many 
years made use of floating cranes. Such 
equipment has proved its value in handling 
dock gates, for the inspection of buoys, 
for the installation of wharf cranes, for the 
salvage of small craft and for many other 
operations inseparable from the operation 
of docks. At present the Board operates a 
number of floating cranes of various sizes 
and lifting capacities and the latest unit to 
join the fleet is the twin-screw, self-propelled, 
60-ton diesel-electric floating crane““Samson” 
which can be seen in our illustration. This 
has a hull designed and built by Simons- 
Lobnitz, Ltd., of Renfrew, a _ crane 
supplied by Cowans, Sheldon, of Carlisle, 
and electric equipment provided by The 
General Electric Company, Ltd., and is the 
third twin-screw, self-propelled floating crane 
built by these firms, in combination, since 
the war. All three are equipped with an 
electrically operated, fully revolving crane of 
screw derricking design with travelling ballast 
and a separate motor for each motion. 








The hull of “ Samson,” which was tank 
tested, has a spoon bow and a swim stern 
with a plated centre skeg and widely spaced 
twin streamlined rudders placed behind 
twin screws. This arrangement coupled 
with the fitting of a manoeuvring jet for- 
ward ensures the maximum degree of 
manoeuvrability under all conditions. The 
hull, which is sub-divided into a large number 
of watertight compartments, is of all welded 
construction and the engine-room is bounded 
by a bulkhead set in 4ft from the side. Aft 
of the crane there is a large deck area and 
special stiffening is incorporated in the hull 
structure to take deck loads of up to 200 
tons. Comfortable accommodation for both 
officers and crew is placed forward below the 
main deck and is air conditioned throughout. 

The deck machinery consists of a heavy- 
duty winch windlass and winch, mounted on 
the main deck at bow and stern, and each 
is fitted with rope barrels having a capacity 
of 120 fathoms of 2}in wire rope and capable 
of exerting a pull of 3 tons at 80ft per minute. 
Steering is effected by Hastie combined hand 
and electric hydraulic gear operating twin 
balanced spade rudders. Stability tests 
were carried out with the crane operating 
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with maximum load at maxim 
reach and with wind conditions exon: 
a transverse pressure of 5 Ib per square fost 
the angle of careen was within the Specified 
maximum of 5 deg. 

The broad beam of a crane pontoon 
coupled with the high wind resistance offered 
by the crane structure has long set a dj 
problem concerning manoeuvrability at low 
speeds and under adverse tidal conditi 
As a means of solving this pro 
“Samson” has been fitted with a powerfyj 
bow manoeuvring jet which consists of a 
Drysdale centrifugal pump, driven by a 
200 h.p. motor, which draws water ftom 
beneath the hull and discharges to port of 
starboard as required. This jet can exert 
lateral thrust of about 2 tons, which jg 
sufficient to allow the vessel to come alo 
side gently in a restricted space and also to 
move away from dock walls, without usi 
the services of a tug, against the thrust of 
strong winds. Apart from the high degree of 
manoeuvrability conferred by the system 
adopted there are other significant benefits 
which include a considerable reduction in the 
wear and tear usually suffered by the hull 
and fendering when the crane has to be 
warped into position or handled by tugs. 

The main particulars of the pontoon are as 
follows : 


um Out. 


Length overall... 183ft 


Breadth extreme 57ft Sin 

Depth moulded 12ft 6in 

Draught deep 8ft 6in 

Deck load 200 tons 

Speed loaded 10-8 knots 

Position of crane Just forward of midships 


The following are the principal particulars 
of the crane: 


Crane : 

Normal maximum load and radius 
on waterline in careened position 
with jib athwartships ae 60 tons at 78ft 8in 

Height of main block lift above 
water level . ee 

Range of main block below water 
level 


90ft 


40ft 


Normal load on auxiliary block . 20 tons at 93ft 8in radius 
Height of auxiliary block lift above 
water level . val .. OSft 
Range of auxiliary block below 
ere ... 40ft 
Minimum radius on even keel : 
Main block ... 30ft 
Auxiliary block . 37ft 
Electrical supply .. «» 230V, d.c., two-wire 
system with Ward 


Leonard control 
Crane speeds : 
Main hoist 
Auxiliary hoist 
Derricking, horizontal 
Slewing ‘ 


60 tons at 17ft per minute 

. 20 tons at S55ft per minute 

60 tons at 10ft per minute 

60 tons, 360 deg. in 
four minutes 


Travelling ballast 1Sft per minute 


The revolving frame of the crane, at the 
back of which are 126 tons of fixed cast 
iron ballast, is carried on a 32ft diameter 
ring of live rollers set between cast steel, 
segmental, upper and lower roller pathways. 
These are bolted respectively to the under- 
side of the revolving frame and to the turret 
foundations of the crane, which are built into 
the pontoon. The crane is located by a steel 
centre pin, bushed with gunmetal, which is 
retained and adjusted by steel nuts at top 
and bottom. All electrical connections to 
the crane are through the bored centre of the 
pin. The design of the crane is such that 
under all conditions of loading the centre 
of gravity of the revolving portion will 
always fall within the diameter of the roller 
path so that no upward pull is ever imposed 
on the centre pin. 

Slewing of the crane structure is by a rack 
pinion, which engages with a pin rack on the 
crane turret and is driven by a 45 b.h.p., at 
700 r.p.m., G.E.C. motor through worm and 
spur reduction gears. The series wound 
motor is supplied direct from the auxiliary 
generator system and is energised through 4 
six-notch controller and contactor starter. 
This is fitted with a timing device to prevent 
the motor being accelerated too rapidly by 
the operator who, nevertheless, retains full 
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slewing. 


control over the final speed of 
A divertor resistor on the first two notches 
permits creep-speed slewing. 

The revolving frame carries the 
superstructure frame on which are arranged 


upper 


the jib-footpin bearings, derricking screw 
anchor plates, and cast iron rope guide 
pulleys. The jib is derricked by two double- 
start, buttress thread screws which are 
anchored at the back of the super-frame in 
gunmetal bushed steel crossheads. These 
are carried in bushed cast steel bosses ar- 
ranged to allow the crossheads to be removed 
if required. Steel nuts and large ball-thrust 
bearings carry the load on the screws. 
Similar screw crossheads, fitted with phosphor 
bronze nuts, are attached to the jib and are 
automatically lubricated by an oil pump 
mechanically driven from the derricking 
machinery. Felt wipers are fitted and the 
derricking screws are fully enclosed in mild 
steel telescopic guards which provide protec- 
tion from weather and dust. 

The derricking screws, which are of 
sufficient length to allow the jib to derrick 
out to the specified radius with the crane on 
an even keel, are powered by a 75 b.h.p., at 
700 r.p.m., G.E.C. motor which drives 
through two reductions of spur-gear and 
one of bevel-gearing. In the machinery 







Control desk for propulsion motors 





Crane operator’s control 


desk 


house are located the grooved cast iron barrels 
for the main and auxiliary hoists which are 
powered by 130 b.h.p., at 700 r.p.m., G.E.C. 
motors. Power for these and the derrick 
motor is obtained from a 107kW Ward- 
Leonard set which in turn is supplied from 
the 220V. auxiliary generator system. A 
three position rotary selector switch enables 
a choice either of the hoists or the derrick 
motor to be made, the speed of the particular 
motor selected being controlled by a nine 
notch lever controller. Speed control is 
effected by varying the separately-excited 
and self-excited fields of the Ward-Leonard 
generator, and in addition, for the crane 
hoist motors, by field weakening on notch 9. 
The circuit is so arranged that in the event 
of an overload, or the tripping of the limit 
switch, the controller has to be returned to 
the first notch before the particular motor 
can be re-energised. When loads are being 


lowered, regenerative braking is used, and if 


the auxiliary system is incapable of absorbing 
the regenerated power, ballast resistors are 
automatically introduced into the circuit to 
assist. “Elevanja” _electro-mechanical 
brakes are fitted on each combined brake- 
sheave and motor coupling, with additional 
electrical braking, inherent in the Ward- 
Leonard control system, arranged in the main 
and auxiliary hoists and derricking motions. 

Also in the machinery house is a 20 b.h.p. 
G.E.C. motor for the 81} tons of travelling 
ballast which is traversed on wheels by means 








of steel wire-ropes. The speed and direction 
of the travelling ballast motor, whieh is 
supplied direct from the auxiliary generator 
system, are varied by a seven notch con- 
troller, and a potentiometer position indi- 
cator shows the location of the ballast 
trucks. Warning lights indicate tripping of 
the forward or backward limit switches. 
Creep-speed operation is obtained by shunt- 
ing the motor armature with diverter resistors. 

A cabin at the front of the crane super- 
structure, seen in our illustration, houses 
the controls which consist of two consoles, 
one on either side of the operator's seat, 
containing warning lights, push buttons, 
and ammeters and other indicating instru- 
ments. One of the consoles also carries the 
slewing motor controller and the other the 
travelling-ballast controller. Immediately 
in front of the operator is a cabinet on top 
of which is the three-position rotary switch 
for selecting either the hoist or the derrick 
motor. A lamp in one of the consoles indi- 
cates the motor chosen. Next to this switch 
is the nine-notch lever controller for speed 
variation of the selected motor. Interlocks 
are fitted to ensure that the selector switch 
can only be operated when the controller 
is in the “ off’ position. Push buttons are 
also provided to enable the operator to 
override the top limit switches of either of 
the hoists or the derrick motor, and red 
warning lamps show when this has been done. 


PROPELLING MACHINERY AND POWER PLANT 

Propulsion of the floating crane is by twin 
screws, each directly coupled to a 400 b.h.p. 
G.E.C. motor and driven at 120 r.p.m. These 
motors are mechanically and electrically 
independent, separate Ward-Leonard speed- 
control systems being used for each motor. 
The control desk for the propulsion motors is 
illustrated herewith. Four steps of speed 
in either direction are provided for each 
motor by variation of the appropriate 
generator field excitation, and relays auto- 
matically reduce this excitation if attempts 
are made to increase the load on the pro- 
pulsion motors too rapidly. Under con- 
ditions that would cause sustained overload, 


relays operate to remove the excitation 
completely. 
Control of motor speed is normally 


exercised from the bridge where there are 
three double telegraphs, mechanically linked 
through clutches to the operating shafts of 
the control cubicles. Nevertheless the pro- 
pulsion motors can be operated from the 
engine room by handwheels mounted on the 





Port main propulsion and auxiliary generators 
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control panels. 


equipment. In 


light will not be cancelled until the fault has 
been rectified. 

The necessary power for propulsion, crane 
operation and other services is developed 
by two 900 b.h.p., at 600 r.p.m., Paxman 
mark 12YLXZ diesel engines each connected 
through a “ Twiflex’’ articulated flexible 
coupling to a main and auxiliary generator. 
Our illustration shows the port main pro- 
pulsion and auxiliary generators. 


An alarm indication panel 
located between the motor control cubicles 
is arranged to give warning should a fault 
occur on selected parts of the propulsion 
such circumstances the 
appropriate green light is extinguished, and a 
red stencilled panel indicating the type and 
position of the fault is illuminated. An 
audible alarm is also sounded which can be 
silenced by pressing a switch, but the red 








The rating of each main d.c. generator is 
330kW at 440V and of each auxiliary d.c. 
generator 300kW at 220V. Power for the 
propulsion motors is obtained from the 
main generators, and for all other services 
from the auxiliary machines. 
the auxiliary generators is such that one 
machine can supply the entire crane and 
auxiliary service loads. Two 30kW, 220V, 
d.c. generators, each driven by a Ruston 
6YCZ diesel engine, provide power for the 
essential services when the 300kW auxiliary 


generators are not running. Paralleling of 


all the 220V generators is possible, thus 
preventing interruption of these services 
when changing the source of supply. 

The factors of safety embodied in the 
design are not less than the following when 
dealing with full loads; structure 4, 
machinery 5, and steel wire ropes 7. 


Flush-Fronted 660V Aiur-Break 
Switchgear 


A= range of flush-fronted certified air- 
break switchgear, designed for heavy duty 
service at voltages up to 660V, is being introduced 
by George Ellison, Ltd., Perry Barr, Birmingham, 
22B. It is particularly intended for use, with 


‘“‘ dry ” transformers, as a load centre or packaged 
substation. 

As illustrated here each unit consists basically 
steel cells 


of flush-fronted sheet enclosing 





Double-tier 660V air-break circuit breaker unit 
showing the sealed busbar chamber 


horizontally-isolated double-tiered circuit 
breakers (or off-load isolators) and a central 
metering panel. 

The circuit breakers are available for 800A 
and 1600A current carrying capacities and are 
certified* to ASTA No. 16 for 31MVA, class-A, 
and 26MVA, class-B, at 415V. They comply with 
B.S.116 : 1952 and B.E.B.S.-S3 (1955), as applied 
to air-break switchgear, and with the Draft 
Proposal Specification for heavy-duty air-break 
circuit breakers. 

Closing of a breaker may be manual, spring- 
assisted or by solenoid, and any one of these 
methods may be converted to one of the others. 





* The 80)A breakers are already ASTA-certified, but the 
1600A breakers are awaiting this certification. 





Opening is by a press-button that ensures easy 
and rapid operation. 

When closing is manual, the detachable handle 
can be fitted in various positions to give different 
operating heights. The handle can be locked in 
position to prevent unauthorised operation. 
For spring-closing, the operation is similar to 
manual but, in one single movement, the spring 
is charged and tripped to give power closing 
independent of the operator. For solenoid- 
closing, the solenoid is energised via a contactor 
to give remote or automatic control. 

The operating mechanism is trip free and is 
designed for a light tripping load, closing against 
heavy contact pressures to give high breaking 
speed. Arc restriking is prevented by the use of 
an anti-bounce device. Indication is made 
clear by an easily seen, positively driven “ On- 
Off ” indicator. 

To isolate a breaker, an interlock lever is 
depressed to permit insertion of the operating 
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660V air-break circuit breaker isolated and withdrawn 
from its cell for maintenance. One arc chute is 
removed to show the contacts 
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handle in the appropriate aperture. When 
handle is turned anti-clockwise, the breaker gj 
out on guide rails (as illustrated) to the isolated 
position and “ Tufnol” shutters automat 
shield the live isolator terminals. If the lever ; 
kept fully depressed, the breaker may be ful 
withdrawn for examination and Maintenance 
Only four nuts need to be slackened to Permit 
complete removal. The isolating cop 
silver-plated to give low and stable resistance are 
of multi-finger design and independently sprin 

— g- 
loaded and self-aligning. 

Each moving contact consists of two composite 
main and arcing contacts in parallel, connected 
by strong flexibles to the lower moving contact 
Movement of the flexibles is only about 4in and 
does not start until the contacts touch. In 
consequence, wear on the flexibles is negligible, 

The lower contacts are generally similar to the 
main, minor flexibles, giving continuity and 
eliminating arcing. The main contacts are of 
silver and the arc contacts silver tungsten tipped 
arranged so that they touch before the main 
contacts and separate when the main mechanism 
is fully closed. Self-alignment of the contacts 
and accurate tensioning is achieved by individually 
adjustable spring of the fingers comprising the 
contact assembly. 

Easily detachable arc chutes with splitter 
plates reduce the ionised gas velocity and 
effectively extinguish the arc. Efficient ducting 
to atmosphere considerably reduces back pres- 
sure across the main contacts. 

The welded steel cell is arranged for double- 
tier mounting of circuit breakers and/or isolators, 
and adequate provision is made for metering and 
protection within the limits of 784in high and 
18jin wide for 800A and 2lin wide for 1600A 
circuit breakers. All cells are bonded together by 
a copper strap brought out to a convenient 
earthing terminal. 

The busbars are of electro-tinned copper and 
comply with B.S.159 : 1957. The chambers are 
self-contained and access can only be obtained by 
removal of a plate at the rear of the chamber. 

Sensitive and easily adjustable protection is 
provided by up to four solenoid operated, self- 
resetting, automatic releases, located at the front 
of each circuit breaker, for accurate overcurrent 
and under-voltage protection and for shunt trip 
release. They are current-transformer operated 
and are fitted with “ Ellison” triple-action, oil 
dashpot time lags that are easily set to give 
accurate release at a pre-determined current yet 
prevent tripping on high transient currents. 
Access for setting is through an aperture in the 
front plate of the breaker. For normal usage, 
the releases are sufficiently accurate to obviate 
the necessity for expenditure on expensive relays. 

The following interlocking arrangements are 
incorporated : 

1. To ensure that a breaker cannot be isolated 
until at ““ OFF,” a lever automatically trips the 
breaker, if closed, when it is depressed to permit 
insertion of the operating handle. 

2. When a circuit breaker is isolated and the 
operating handle removed, the breaker is locked 
in the isolated position. 

3. When a circuit breaker is isolated or 
removed, automatically operated ‘* Tufnol” 
shutters shield the live terminals at the rear of the 
housing. 

4. To provide interlocking between two or 
more circuit breakers or isolators, ‘* Castell” 
locks may be fitted on their front plates. 

Instead of a circuit breaker, an off-load, block 
carriage isolator may be fitted in either 800A or 
1600A sizes. Operation is the same as for isolat- 
ing a circuit breaker and four auxiliary switches 
(plus an additional set if required) are mounted 
on the fixed portion and operated by the move- 
ment of the carriage. 

Cable entry, outgoing auxiliary connections 
and neutral links are housed separately at the 
rear of each unit Cable entry can be arranged 
from above or below. With each circuit breaker 
is a set of four auxiliary switches, ‘* normally- 
open” or “ normally-closed,” and a further set 
can be supplied to order. Two sets of current 
transformers can be accommodated—usually 
one set for metering and the other for operation of 
the overcurrent releases, ammeter and e 
leakage protection and indication. 
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Conference on New Technical 
Libraries 
“New Technical 


A joint conference on “N 
Libraries in Industrial Organisations ” is being 
heid by Aslib and the British Institute of Manage- 
ment at the Connaught Rooms, London, on 
March 14, 1961. It is designed to bring home to 
those in industry the importance of a library 
and information service, and to give them some 
idea of what they should expect from it. Plan- 
ning, siting, equipping and stabling will be 
covered by the papers, and there will be a period 
set aside for questions. The conference Chairman 
will be Sir John Wolfenden, C.B.E., Vice- 
Chancellor of Reading University. 


Fatigue Strength of Marine Shafting 


A PAPER entitled ** Fatigue Strength of Marine 
Shafting”’ was presented by G. P. Smedley, 
B.Eng., B.Met., and B. K. Batten, M.Sc., before 
the North-East Coast Institution of Engineers and 
Shipbuilders on February 24 and is summarised 
below. The paper gives the results of torsional 
fatigue tests on forged mild steel shafts of 3in 
diameter and having transverse holes of different 
diameters. Tables record the composition of the 
steel and its mechanical properties, and there are 
notes on the manufacture of the forgings and of 
the test procedure. The results are summarised 
in tabular form and are discussed on the basis of 
the effect of size of hole, the effect of under- 
stressing, the location and nature of cracks, and 
the effect of a hole at 45 deg. to the shaft axis. 
It is shown that the theoretical stress-concen- 
tration factors for shafts having these notches 
and loaded in torsion may be considerably in 
excess Of published values, and the importance 
of radiusing the ends of oil holes to obtain 
improved fatigue strengths is indicated. The 
influence of repairs by arc welding on the 
torsional fatigue strength of cast steel test pieces 
is considered. Three groups of dumb-bell 
pattern test pieces, each of jin diameter, were 
used and the general details are given in tabular 
form. Results of the tests showed that the fatigue 
strength can be at least equal to the value for 
forged steel shafts of the same tensile strength 
provided that good welding practice is used. 
There is brief reference made in the paper to 
sea-water corrosion fatigue, and photographs 
illustrate examples of corrosion fatigue failure. 
The data given mainly relate to the influence of 
frequency of loading on the numbers of cycles 
and times to failure at particular levels of stress. 
There is also reference to tests made to determine 
the benefits of protective paints, cadmium plating 
and shot peening. 


Motorway Developments 


THREE new developments in the national 
motorway programme have recently been 
announced by the Ministry of Transport. First, 


it is proposed to use a 6-mile length of disused 
railway line as part of the route of the Durham 
motorway. This project would permit the 
by-passing of Darlington and Barton on a line 
sweeping to the westward of the existing Great 
North Road (A.1) and would form part of the 
general modernisation of the Great North Road 
between London and Newcastle upon Tyne. 
The 30 mile Durham motorway will extend from 
a point south of Barton in Yorkshire to near 
Chester-le-Street, in County Durham. A route 
for the southern 9 miles of the motorway, 
established in 1957, provided for it to terminate 
On a proposed separate trunk road by-pass for 
Barton ; but the new proposals now provide for 
by-passing Barton by extending the Darlington 
by-pass southwards on the site of the disused 
Merrybent branch railway line. These revised 
Proposals will be published as a Variation Scheme 


which will be subject to the statutory procedures 
of the 1959 Highways Act. 

Second, Sir Alexander Gibb and Partners have 
been appointed consulting engineers to survey 
that section of the London—South Wales motor- 
way which will run between Maidenhead in 
Berkshire and Chippenham in Wiltshire. And 
third, tenders have been invited for the construc- 
tion of about 94 miles of the Birmingham- 
Preston motorway (M6) in South Cheshire. 
This section is between a point near Holmes 
Chapel (on A54) and the Staffordshire—Cheshire 
border, and it is hoped to start construction in 
June, 1961. 


Fabricated Windows 


THE King’s Norton (Birmingham) factory of 
the Triplex Safety Glass Company, Ltd., has 
been extensively altered to improve its capability ; 
in particular, many stages in the production of 
laminated glass are now carried out in controlled 
dust-free atmospheres. Changes important to 
glass users are that windows bearing gold films 
for de-icing and demisting are now available 
in curved configurations—the gold can be de- 
posited either by cathodic sputtering or thermal 
evaporation—and that complete window assem- 
blies are now available with the edges sealed in 
Thiokol rubber, thus facilitating fitting with an 
effective seal—the outer surface of the rubber is 
within tolerances of down to 0-00Sin. 


[Reply Card No. E3454] 


North of Scotland Hydro-Electric 
Board 


Tue North of Scotland Hydro-Electric Board’s 
annual report for 1960 was published last week. 
The Board increased the capacity of its hydro- 
electric stations to 875MW, and _ generated 
2435 million units of electricity, of which 2096 
million units were produced by hydro stations, 
during the year. The Board’s total installed 
capacity is now 1053MW, including its steam 
(133MW) and diesel (45MW) capacity. 

The weather in 1960 was generally favourable 
for the Board’s constructional operations (though 
not for generation, rainfall in the highlands being 
only 86 per cent of average) which were centred 
mainly on the Beauly, its tributary the Farrar, 
and on the River Awe. In October, the con- 
structional scheme for the Nevis Project was 
published. A start was made with the preparation 
of a scheme to raise the level of Loch Laidon 
and provide greater regulation and more effective 
use in the Tummel Valley stations of the water 
coming from the Moor of Rannoch. The 
programme of hydro-electric development has 
now reached the following stage : 


Average output 


Capacity (Million 
Schemes (kilowatts) units) 
Already in operation 875,012 2,448 
At construction stage... 572,150 919 
Under promotion and 
555,000 1,718 


survey 


During the year 8540kW of new hydro plant 
was brought into operation. 

The average cost of all hydro, steam and diesel 
units generated or purchased was 0-8374d. per 
unit sent out. For hydro-electric generation alone 
the average cost was 0-7874d. per unit sent out. 
The maximum demand on the Board’s system 
was 535,000kW, an increase of 67,000kW or 
144 per cent over 1959. This figure does not 
include the load in the Islands and areas with 
independent generation which amounted to 
about 20,150kW. The number of units of 
electricity sold to consumers in the Board’s 
Area during 1960 was 1602 million which is an 
increase of nearly 13 per cent over 1959. Sales 
to the South of Scotland Electricity Board 


totalling 565 million units and purchases of 
off-peak energy from them amounting to 
96,000,000 units were made under agreement. 

The main 132kV transmission system was 
increased by 101 miles and now totals 1896 
circuit miles. The first section of the 275kV 
lines for which contracts were placed in 1959 was 
energised at 132kV. Extensions and reinforce- 
ments of the distribution network continued on 
the same scale as in recent years, and it is expected 
that during 1961 the total number of the Board’s 
consumers will have passed 400,000. 

A credit balance of £222,596 was produced 
after £7,883,086 for interest and other charges 
was met out of the year’s trading surplus of 
£8,105,682. Capital expenditure during 1960 
amounted to £10,217,753 making the total at 
the end of the year £215 million divided as 
follows : 


Hydro-electric schemes £147,971,000 
Steam and diesel power stations £5,534,000 
Transmission lines £17,568,000 
Distribution £42,619,000 
Sundry £1,824,000 


Cultivation Implement 


Tue design of ** Sapper ” Superflow cultivation 
implement manufactured by Bomford and 
Evershed, Ltd., Salford Priors, Evesham, Worcs, 
ensures almost complete freedom from choking 
and blocking despite widely varying soil con- 
ditions. Its use covers a wide range of operations, 
from subsoiling to light cultivation. As can be 
seen from the illustration we reproduce, the 
tines are carried on three rectangular hollow 
steel sections, which are set at 30in spacings and 
form part of the frame. The tines can be adjusted 
laterally and their number varied from the full 
complement of nine down to one, according to 
working conditions and the result which it is 
desired to produce. The tines are also rectangular 
hollow steel sections, fabricated by electric 
welding, and are attached to the frame by two 
lin diameter bolts. The hollow frog, which 
carries the share, is secured to the tine by a 





The ‘* Sapper ’’ Superfiow cultivation implement 


pivot pin, and a safety shear bolt of gin diameter 
which is designed to fail when a load in excess 
of 2 tons is applied to the tip of the share. The 
reversible share, set at an angle of 124 deg. to 
ensure positive penetration, is of hardened steel 
and is bolted on to the frog. Shin guards are 
available for use in particularly abrasive soils. 

Fitted with seven tines the Superflow weighs 
7} cwt.: it can be fitted to any tractor having the 
normal three-point linkage. Once in the ground 
the implement requires positive lift to retain 
constant depth, thus transferring weight to the 
rear wheels of the tractor. For tractors not 
equipped for constant lift or draught control, 
adjustable depth wheels can be fitted to the 
implement. With many tines fitted and working 
at a constant depth, the use of depth wheels is 
claimed to increase traction. 
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Versatile Experimental Reactor 


THE United Kingdom Atomic Energy Author- 
ity reports that a new low-power reactor named 
“Vera” (Versatile Experimental Reactor 
Assembly) went critical at the Atomic Weapons 
Research Establishment, Aldermaston, on Feb- 
ruary 22. ‘* Vera ” will be used in reactor physics 
experiments to improve methods of calculation 
and the obtaining of nuclear data for fast critical 
assemblies. It is explained that more informa- 
tion on these systems is required for many 
problems related to the safety of storage and 
processing of fissile materials, and for the fast 
reactor development programme generally. The 
role of the new reactor will be co-ordinated with 
fast reactor work in progress at other establish- 
ments of the U.K.A.E.A. 

The reactor includes a core region of thin- 
walled stainless steel fuel tubes surrounded by a 
natural uranium reflector, the whole forming a 
cylinder 4ft high and 5ft in diameter. The fuel 
tubes are loaded with fissile and diluent material 
plates 1-7in square and }in thick. By appro- 
priate loadings the composition and size of the 
reactor core may be varied to examine the 
nuclear importance of materials over a wide 
range of neutron energies. The reactor is 
designed to be separated into two parts for safe 
loading, the two halves then being brought 
slowly together by remote control. A particle 
accelerator associated with ‘“ Vera’ enables 
neutron bursts to be generated for measure- 
ments of reactivity and time-dependent behaviour 
The reactor is located in a large concrete cell 
which is sealed during operation. As the power 
will not exceed 100W natural cooling is adequate. 


Spray-on Insulating Grease 


THE established silicone grease MS4 is now 
being marketed in an aerosol pack, under the 
name ** Ambersil *» MS4, by Amber Oils, Ltd., 
lla, Albemarle Street, London, W.1. The 
aerosul pack provides a convenient means for 
applying the grease, giving a high degree of 
penetration and providing a thin, even, protective 
film. Additionally, the aerosol pack obviates 
handling and the grease thus retains all its 
properties. 

MS4, a product of Midland Silicones, Ltd., 
has good dielectric properties, is highly water- 
repellent and oxidation-resistant, and has a 
working temperature range from minus 50 deg. 
to plus 200 deg. Cent. It readily adheres to the 
dry surfaces of metals, ceramics, rubber and other 
insulating materials, giving them high surface 
resistivity to tracking. MS4 tends to protect and 
maintain the flexibility and resilience of natural 
and synthetic rubbers, vinyl plastics and similar 
materials: it is used for the protection of high 
tension systems by excluding moisture and 
preventing electrical leakages along insulation 
surfaces under moisture condensing conditions. 
At high altitudes, its ability to serve as an 
auxiliary dielectric cable and terminal insulation 
helps to eliminate corona discharge. As a 
preservative and lubricant, MS4 is applied to 
insulated cable before it is drawn through 
conduits. 

The MS4 product in Ambersil MS4 is approved 
under specification D.T.D.900/Approval No. 
4298. Amber Oils, Ltd., are authorised to issue 
Approved Certificates by the Air Registration 
Board. 

[Reply Card No. E3462] 


S500MW Generators for West Burton 


THe Central Electricity Generating Board has 
indicated its intention to place orders for the 
generating plant for a 2000MW power station to 
be built at West Burton, Notts. Four SOOMW 
reheat boiler units, worth about £19,000,000, will 
be supplied by International Combustion, Ltd., 
19, Woburr Place, London, W.C.1. Four 


5OO0OMW single-line turbo-generators, with con- 
densers and steam-turbine-driven boiler feed 
pumps, worth about £15,000,000, will be supplied 


by The English Electric Company, Ltd., Strand, 
London, W.C.2. The first generating unit is 
due to come into service in 1965 and the whole 
station should be commissioned by the end of 
1967. West Burton, in the Trent Valley, is the 
largest station yet planned in Europe. 

Boilers.—In carrying out the boiler part of 
the contract International Combustion, Ltd., will 
work in close association with Simon-Carves, 
Ltd., making the best use of the technical re- 
sources of both organisations, along the lines 
indicated in the announcement, last October, 
that the two companies had decided on a measure 
of integration in the technical field. 

The coal used at the power station will come 
from the East Midlands Division and the North 
Eastern Division of the National Coal Board. 
The design of these reheat boiler units is a 
natural development of that adopted for the 
550MW International Combustion unit for 
Thorpe Marsh power station ordered in 1959. 
The units, which are of the controlled circula- 
tion type, will be skin cased and arranged for 
cubic expansion down to the economiser outlet. 
Each is arranged as a single sub-divided furnace 
employing tangential firing of the fuel from six 
mill units of the pressure type—any five to- 
gether being capacle of carrying the full load and 
leaving one in reserve for standby and main- 
tenance. The main operating conditions of the 
boilers are tabulated below. 


Primary steam evaporation 
(CWR)... ; 

Steam pressure 

Steam temperature... 1055 deg. Fah. 

Reheat steam temperature 1055 deg. Fah. 


Turbo-Alternators.—The SOOMW turbo-alter- 
nator, which will be the first single-line set of 
this size in the world, represents a further de- 
velopment of the range* of large single-line 
machines introduced by The English Electric 
Company, Ltd., with the commissioning in 1959 
of the first 200MW set at the C.E.G.B. power 
station at High Marnham. The new SOOMW 
units should continue the downward trend in 
capital costs and generation costs. 

The SOOMW unit comprises a multi-cylinder 
3000 r.p.m. reheat turbine with multiple exhausts 
arranged as a tandem compound unit coupled 
to a hydrogen/water-cooled alternator with 
direct-cooled stator conductors. Solid couplings 
are used between rotors and each shaft is mounted 
on two main bearings to simplify erection and 
maintenance. Automatic shaft gland packing is 
incorporated. 

Turbine.—The turbine operates with steam at 
2300 Ib per square inch gauge, 1050 deg. Fah. at 
the turbine stop valve with reheated steam to 
intermediate pressure cylinder at 1057 deg. Fah. 
The vacuum at maximum and continuous rating 
is 28-7in Hg. 

For these pressure and temperature require- 
ments, the high-pressure cylinder has a double 
casing over the first stages, the expanded steam 
being passed over the outside of the inner 
casing to traverse the remaining stages. Well- 
proved ferritic materials are used in these casings 
and stress levels are such as to keep creep defor- 
mation well within permissible limits. Castings 
are used for the steam chests and cylinder casings 
as they provide a more uniform thickness of 
material and corresponding thermal response, 
thus avoiding transient distortion associated 
with temperature changes. 

The intermediate cylinder has a partial double- 
casing construction at its steam inlet, the flow 
being similar to that in the high-pressure cylinder. 
The multi-flow low-pressure cylinder is arranged 
in double-flow, low-pressure casings, the outer 
flows of which form an integral exhaust chamber. 
To allow for differential expansion, the nozzle 
plates and diaphragms are mounted in separate 
inner casings. In the low-pressure cylinder ample 
area is provided in the various flows, as each uses 
a last blade similar to that already designed for 

* First SOOMW set, 2300 lb per square inch gauge, 1050 deg. 
Fah., 1050 deg. Fah. reheat, ordered 1961 ; First 3S0MW set, 
2300 Ib per square inch gauge, 1050 deg. Fah., 1050 deg. Fah. 
reheat, ordered 1959 ; First 275MW set, 2300 Ib per square inch 
gauge, 1050 deg. Fah., 1050 deg. Fah. reheat, ordered 1958 ; 


First 200MW set, 2350 lb per square inch gauge, 1050 deg. Fah., 
1000 deg. Fah. reheat, ordered 1955. 


3,450,000 Ib per hour 
2,400 per square inch gauge 








275MW, 350MW and 375MW units for Blyth RB 
and Drakelow C stations. 

Alternator.—For West Burton the Weigh 
Ws. : . : t 
limit for the trailer and its load is 240 tons which 
with a trailer weight of 40 tons, allows 200 tong 
for the heaviest component, the inner Stator 
The alternator has three main components, 
rotor machined from a single forging, an inner 
stator frame carrying the core and windings 
giving a transport weight of 196 tons, and an 
outer stator casing which is a welded Steel 
cylinder designed to carry the inner stator and 
the hydrogen coolers. The outer stator js 
hydraulically tested to twice the maximum 
working pressure and is then tested for gas 
tightness. 

The alternator is direct-cooled, with a maxi- 
mum continuous rating of SOOMW. The machine 
runs at 3000 r.p.m. and generates at 22kV. It is 
designed for a short circuit ratio of 0-4 and a 
power factor of 0-85 lagging. Two fluids are 
used in the direct-cooling circuits, hydrogen at 
60 Ib per square inch gauge for the hollow rotor 
conductors and for the stator core, and water 
for the hollow stator conductors. The hydrogen 
is circulated by a multi-stage, axial-flow blower 
mounted on the rotor shaft. The recooled gas 
enters the conductors at each end of the rotor 
body to cool the slot and end windings separately, 
The stator core is cooled by a separate gas stream : 
all the hot gas flows through the first stage cooler, 
and thence to the blower intake. The blower 
discharges through a diffuser to the second stage 
cooler, from which the fully cooled gas re-enters 
the machine. Water for cooling the stator coils 
circulates in a closed circuit, make-up water 
being drawn from the station demineralised 
water supply when necessary. 

The hydrogen coolers, and the heat exchanger 
in the stator winding water system, are fed with 
condensate, so that a large part of the alternator 
losses is returned to the feed water system. 

Excitation is provided by a direct-coupled 
exciter alternator, the output of which is rectified 
by a bank of silicon rectifiers feeding directly 
into the sliprings of the main alternator rotor. 
Control of the excitation is obtained by means 
of a continuously acting automatic voltage 
regulator, which adjusts the rotor current of the 
excitor alternator. This current is derived 
through rectifiers from a high-frequency alter- 
nator coupled to the exciter. For large unit 
ratings this system offers important advantages 
over conventional d.c. exciters ; the large speed- 
reducing gearbox is not needed, and the main- 
tenance problems of heavy-current commutators 
and their associated brushgear are eliminated. 

Feed Heating Plant.—The feed heating system 
has seven bled steam stages, the h.p. heaters 
being arranged on the discharge side of the 
boiler feed pump. Also included in the contract 
is a main boiler feed pump driven by a separate 
auxiliary steam turbine. The condenser uses 

double tube-plates to reduce the risk of con- 
tamination of the feed by a cooling water leak 
at the tube plate. 


Waterproof Liner for Hydraulic Work 


A WATERPROOFING material for lining tanks, 
reservoirs, canals, ditches and river banks has 
been developed by F.A. (Membranes), Ltd. It 
is known as “ Famliner,”’ and consists of a +in 
thick bituminous core reinforced with a stout 
chicken-wire mesh, and faced on both sides with 
a “ Fibreglass” tissue. The core consists of 
bitumen and filler, the latter containing an 
additive of ** Fibreglass’ to give additional rot- 
proof qualities. The facing is designed to prevent 
creep of the core and give a surface of uniform 
strength. 

The material is supplied in sheets 3ft wide by 
a maximum length of 12ft. Its average weight 
is 32 1b per square yard, thus giving an overall 
weight of 1281lb to a 12ft long sheet. Sheets 
are bonded together by heating, adding hot 
bitumen at the lap, and pressing the sheets 
together with the foot. 
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Transistor Analyser 


wit the object of providing circuit designers 
with more accurate data on individual transistors 
than are normally available, the type 440 transis- 
tor analyser illustrated has been introduced by 
the Microcell Electronics Division, Blackwater, 
Camberley, Surrey. The instrument handles 

n-p and n-p-n transistors, making d.c., 
audio and r.f. measurements. Parameters which 
can be measured are amplification factor (§), 
cut off frequency (fco), collector leakage current 
(Ico) and collector turnover voltage (Vro) of 
transistors (grounded emitter configuration) and 
Vro and Ico of diodes. 

A differential input, wide-band valve-volt- 
meter is used as a ( indicator and a wide-band 
oscillator as a signal source. Response of the 








Analyser for p-n-p and n-p-n transistor characteristics 


valve voltmeter is within --1-5dB from 1 ke/s 
to 10 Mc/s. The Wein bridge oscillator covers 
the range | kc/s to 10 Mc/s and is amplitude- 
stabilised to within 4-1-5 dB. 

Collector voltage and collector current are 
monitored on edge meters stacked one above the 
other so that both may be watched simulta- 
neously, and all the meters are protected against 
overload. Base current may be measured by 
plugging in an external meter. Provision is made 
for external adaptors to be used in order to 
measure transistor “‘/”’ parameters, &c. The 
analyser is 12in high by 14in deep by 2lin wide 
(or can be mounted, removed from its case, in 
a standard 19in rack) and requires a power supply 
of 110/220 + 20V, 50-60 c/s, 200VA. 

[Reply Card No. E3471] 


Oil Hydraulic Gear Pumps 


A RANGE of constant displacement hydraulic 
gear pumps is now being made by Joseph 
Young and Sons, Ltd., Bolton, for heavy-duty 
applications involving either continuous or 
intermittent operation. 

The four basic models of these pumps, each 





Oil hydraulic gear pump for heavy-duty applications 
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available with side or end ports, have capacities 
of 12-5 g.p.m., 18 g.p.m., 24 g.p.m. and 30 g.p.m. 
at 1300 r.p.m. 

The direction of rotation of the pumps can be 
changed simply by inverting the end plate. 
A system of grooves machined in the pump end 
caver relieves the build-up of pressure due to the 
trapping of oil at the bottom of the gear teeth 
and eliminates pressure on the oil seals and joint 
faces. The four cheek plates fitted are ** relieved ” 
for balancing the gears laterally, thereby avoiding 
an uneven pressure loading on the gear faces and 
improving the operating efficiency. The driving 
shaft is positioned by deep groove ball bearings 
so that no side thrust is imposed on the gear 
faces or cheek plates. Radial load of both shafts 
in the pump is taken by needle roller 
bearings. One of the new pumps, which are 
available with bodies in high-duty aluminium 
alloy or close grained cast iron, is illustrated 
above. 

[Reply Card No. E3472] 


Fire Protection of Structural 
Steelwork 


TABLES showing revised thicknesses of vermi- 
culite/gypsum plaster for fire 
structural steelwork have been calculated by 
the Fire Research Station following a fresh 
series of tests on stanchions and beams carried 
out in accordance with B.S.476:1953. The 
research programme was undertaken by the 
Expanded Metal Company, Ltd., and Mandoval, 
Ltd. 

For the first time ratings for columns and 
beams are shown separately, and it is noted that 
the thicknesses required for beams are con- 
siderably less than for columns. The thick- 
nesses for columns are in turn less than those 
previously quoted. For instance, for four-hour 
protection 1l}in is now required whereas pre- 
viously it was 2}in, and for two-hour protection 
jin instead of lin. In the case of the three-and 
four-hour ratings for column encasement, the 
metal lath was spaced lin from the face of the 
flange by means of a light metal channel. The 
thicknesses of Ijin and Ijin therefore are valid 
only for this form of construction. 

In making the computations the Fire Research 
Station assumed that 4in is the practical mini- 
mum thickness and did noc, therefore, calculate 
figures giving a lesser thickness. In all cases the 
mixes used were 14 volumes coarse vermiculite 
plaster aggregate to 1 volume retarded hemi- 
hydrate plaster for the rendering and floating 
coats, and 4 volume fine vermiculate plaster 
aggregate to | volume retarded hemihydrate 
plaster for the finishing coat. A description of 
this method of protecting structural steelwork 
was published in THE ENGINEER of January 22, 
1960, together with editorial comment on the 
principles involved. 


Launches in 1960 


THE tonnage of merchant ships launched in 
the world in 1960 is recorded in the annual 
summary published by Lloyd’s Register of 
Shipping. In Great Britain and Northern 
Ireland 253 ships of 1,331,491 tons gross were 
launched, including thirty-three steamships of 
574,507 tons and 220 motorships of 756,984 tons, 
and representing 15-9 per cent of the world 
output. Of the total launched, forty-six ships of 
618,372 tons, or 46:4 per cent; were oil tankers. 
Ships for registration abroad amounted to 
145,895 tons, equivalent to 11-0 per cent of the 
total. Abroad, 154 steamships of 2,828,192 tons 
and 1613 motorships of 4,196,761 tons, making a 
total of 1767 ships of 7,024,953 tons, were 
launched and included 289 oil tankers of 
3,030,428 tons or 43-1 per cent of the total. 
The launch totals of the leading countries abroad 
were: Japan, 1,731,656 tons; Germany, 
1,092,139 tons ; Sweden, 710,659 tons ; France, 
594,422 tons ; and the Netherlands, 566,993 tons. 
Excluding China, East Germany and. Russia, 
the world output amounted to 2020 ships of 
8,356,444 tons gross; 59 per cent were motor- 
ships, and 44 per cent or 335 ships of 3,648,800 


protection of 
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tons were oil tankers. Of the world total 20-7 
per cent was launched by Japan and 13-1 per 
cent by Germany. Practically all countries 
had an excess of “ exports ’’ except Norway and 
Great Britain and Northern Ireland, the latter 
having an excess of “ imports *’ amounting to 
688,840 tons and 319,086 tons respectively. Of 
the all world total of launches, 624 ships of 
3,880,130 tons, or 46:4 per cent, are to be 
classed with Lloyd's Register. 


Combustion Safeguard Relay 


The *‘* PROTECTOGLO”’ combustion safeguard 
relay using the flame rectification principle 
announced by Honeywell Controls, Ltd., Green- 
ford, Middlesex, is stated to be suitable for use 
with all accepted sensors and for all applications 
without modification. It incorporates a plug-in 
chassis and purge timer, means of automatic lock- 
out on unsuccessful ignition start, and a self- 
checking circuit to prevent start-up if any com- 
ponent becomes faulty or if the sensor already 
detects flame. This “ Protectoglo”’ system is 


suitable for monitoring start-up, cut-off for gas- 
fired or oil-fired ovens, furnaces and the like. 
The relay itself can be used with sensors of the 
photocell 


flame electrode, unit, infra-red or 











Combustion safeguard relay using the flame rectifica- 
tion principle with electrode, photocell, infra-red cell 
or ultra-violet detectors 


ultra-violet types ; also two different kinds of 
sensor can work-in simultaneously to the same 
relay. 

When flame is present, rectified current is 
fed from the * Protectoglo ” relay into one grid of 
a double-triode electronic tube. The triodes are 
connected so that the output current will energise 
the control relay. On flame failure no rectified 
current can be produced, the tube output cur- 
rent will drop to zero and the control relays 
will “* drop out.” 

The self-checking safe-start circuit in the relay 
includes a safety switch and a manual reset 
button. If a fault is detected during start-up 
and the safety switch goes into safety position, 
the system cannot be started until the unsafe 
condition is corrected and the manual reset 
button actuated. 

When it is required to prevent any attempt to 
start the burner until expiration of a measured 
time interval, during which the combustion space 
may be thoroughly purged of any accumulation 
of unburned fuel, a purge timer is supplied. This 
timer, located in the upper right-hand corner of 
the relay, is adjustable from two to fifteen 
minutes or alternatively four to thirty minutes. 
At the end of the purge timing period an 
external signal light indicates that the burner 
may be started. 

[Reply Card No. E3475] 
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Digital Voltmeter 


PosiTIvE and negative displays are distinguished 
by red or black backgrounds respectively in a 
d.c. digital voltmeter, LM 902-2, announced by 
Solartron Laboratory Instruments, Ltd., Cox 
Lane, Chessington, Surrey. The range of d.c. 
voltages is from 100.V to 1-S5O0kV, and they 
are presented as four digits by optical projection. 
Measurements are covered in five ranges. The 
input impedance is 1OMQ, except on the two 
lower ranges, which have impedances of IMQ 
and 100kQ. The long-term accuracy is 10:1 
per cent of maximum reading on each range. 
Two additional voltage ranges of 100V to IkV 
have input impedances of 1OOM® and a measur- 
ing accuracy of |0-5 per cent. The read-out 
time is constant at 280 milliseconds irrespective 
of the voltage input, which may be “ floated ” 
up to 700V with respect to earth. 

A “check” position on the range switch 
permits zero setting and a calibration check. 
The internal Zener reference can be preset to its 
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Digital voltmeter with output for operating a printer 
and an additional display 


precise value and corrected if necessary against 
the built-in Weston standard cell. Under normal 
(auto) operation voltages are measured con- 
tinuously, any variations causing the instrument 
to display a new reading. An adjustable * dead 
zone *’ control can be set (within limits) to make 
the instrument insensitive to small changes in 
voltage. Any 50 c/s ripple components that may 
be present can be attenuated or rejected by 
switching in short or long time constants on the 
input circuit. 

When switched to the “ sample’? mode of 
operation a single voltage reading is taken, 
either by manual operation of a panel button or 
by remote electrical command. This reading will 
remain on display until a succeeding sample is 
taken. The switches selecting mode of operation 
and providing ‘dead zone”’ adjustment are 
seen on the right of the panel in the accompanying 
illustration. Coded decimal information is 
available at the rear of the instrument for feeding 
into a Venner TSA 65 printer and an additional 
display unit. 

[Reply Card No. E3481] 


Tyres for Weak Soils 


THe Goodyear * Terra-Tyre”’ will be made 
available in this country for the first time as 
optional equipment on the All Wheel Drive 
version of the Thames * Trader.” These tyres 
are designed to afford very low ground pressures 
within limited diameters, so that they can be 
incorporated in reasonably conventional vehicles, 
although sizes range up to 64in o.d. and 42in 
wide. While the great width reduces the ground 
pressure, it does not, the maker points out, 
increase the carrying capacity of the tyre, which 
is limited by the load that can be diffused into 
the tyre by the bead ; thus a 16x 12--4 (l6in 
diameter to root of tread x 12in tyre width—4in 
bead diameter) carries 500lb, a 16x 15—4 


carries 600lb, and a 16x24—4 also carries 





A 7-ton 4 x 4 tipper on 
** Terra-Tyres ’’ employed 
on the site of the nuclear 
power station at Dungeness 


Carrying 
increases with diameter (12 x 12—6, 
16x 12—6, 
500 Ib and 700 lb at 8 lb and 10 1b per square 


600 Ib, all at 8lb per square inch. 
capacity 
400 lb at 8lb per square inch ; 


inch respectively) and with bead diameter 
(24 24—6, 1000lb at 6lb per square inch ; 
24 « 24-8, 1000 lb at 6lb per square inch and 
2000 Ib at 12 Ib per square inch) but the increase 
with bead diameter is restricted because the 
tolerable deflection under load is reduced as 
bead diameter increases. 

The tyres on the “Trader” are eight-ply, 
46x 18—20 R front and 46x 24—20 R rear ; 
the recommended load for these sizes is 6000 Ib 
to 8000 lb at 281b per square inch pressure. 
The suffix **R” in the designation denotes the 
detail design of the bead, which is held within 
tolerances of 0-O15in on diameter and axial 
thickness in order to facilitate making an air- 
tight seal against the wheel. 

The illustration shows a “Super Terra- 
Grip ” tread, but smaller lugs or smooth treads 
are available and recommended for frictional 
soils such as sand. Wheels can be either well- 
base with bolt-on tyre retaining plates, as on the 
“Trader,” or divided with a rigid sectional 
bead spacer: those of the “Trader” are 
designed to interchange with the normal Thames 
wheels directly. 

Other modifications, beyond those of the 
normal All Wheel Drive conversion, are the 
extension of the front wings and the lowering 
of the head-lamps. A David Brown gearbox 
with four underdrive ratios is substituted for the 
standard four-speed box, the extra low ratio 
being needed to generate the great tractive effort 
that the four “ Terra-Tyres”’ can develop ; 
unladen, the 7-ton tipper has climbed a gradient 
of | in 2 on sand. 

[Reply Card No. E3482] 


High Vacuum Variable Capacitors 


A RANGE of five high vacuum variable 
capacitors, stated to be the first British capacitors 
of this kind to be available commercially, is 
announced by the English Electric Valve Com- 
pany, Ltd., Waterhouse Lane, Chelmsford, 
Essex. There are five units in the range, three 
with capacitances of 5—30, 8-50, 16-80 pF and 
two with capacitances of 5-5-206 pF. The peak 
r.f. voltage is 15kV for the first three and 8kV 
and 10kV for the other two. By using a high 
vacuum as the dielectric, the spacing of the 
capacitor plates is reduced to about one-tenth of 
that required for an air dielectric unit of com- 
parable rating, giving a capacitor of compact 
design, the largest measuring only 9-Sin by 
3-Sin. While compactness is an advantage in 
itself for airborne, military, and some other 
applications, the attendant reductions in stray 
capacitance and inductance are attractive to 











designers of r.f. circuits for broadcasting, 
commercial and industrial equipments. 

The construction follows in principle that of 
the high vacuum fixed capacitor wherein the 
capacity elements are made up from overlapping 
concentric cylinders. The variable capacitor, 
however, uses a metal bellows, forming part of 
the vacuum envelope, to transmit an axial 
motion to one set of cylinders, thus enabling the 
overlap to be adjusted. A linear capacity law is 
followed except at minimum capacity, when 
fringe effects cause a small deviation. 

[Reply Card No. E3483] 


Tubular Conveyor Framework 


A CONVEYOR framework built up of tubular 
steel members and having slung idlers which 
impart a degree of resilience to a belt to vary 
the depth of troughing under differing load 
conditions has been introduced by Richard 
Sutcliffe, Ltd., Horbury, Wakefield. With this 
design the depth of belt trough is determined 
by the weight and nature of the load, the “ give” 
in the idler being imparted by rubber cushioning 
blocks mounted between the slinger tubes of the 
framework and the idler support brackets. The 
maximum deflection available under maximum 


Tubular conveyor framework with cushioned slung 
idlers which vary the depth of belt troughing in accord- 
with the load 


load is about 24in. As can be seen in the illustra- 
tion of a typical framework, the central trough- 
ing idler spindle is pin jointed at its ends to the 
wing idler spindles which, in turn, are hooked 
at their outer ends over brackets locked in 
position on the frame through the cushioning 
blocks. 

With the new tubular frameworks belts up to 
30in wide have the stools set at 10ft centres and 
the idlers at 5ft centres. For 36in and 42in belt 
widths the stool centres are set at 9ft and the 
idler centres at 4ft 6in. Support brackets fitted 
on top of the stools enable the framework to be 
slung from the roof by chains if so required. 

[Reply Card No. E3484] 
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High-Speed Six-Spindle Automatic 

TuerE was recently demonstrated at the works 
of the Rockwell Machine Tool Company, Ltd., 
Welsh Harp, Edgware Road, London, N.W.2, a 
new high-speed six-spindle automatic introduced 
by Alfred H. Schiitte of West Germany. This 
machine handles round bar up to *9/sgin diameter, 
its maximum bar feed length being 4jin. Forty- 
five spindle speeds from 400 to 5000 r.p.m. are 
available, and it is stated that piece times as 
short as two seconds can be achieved. 

A 10 h.p. motor in the base drives the main 
shaft through multiple vee belts and all the 
movements of the machine are derived from this 
shaft. Cam shafts at the sides of the machine 
are driven through change gears, rapid and feed 
traverse clutches and worm shafts. The feed 
clutch is coupled to a disc brake which stops 
the worm shaft when the feed is disengaged. 
The cam shafts provide movements for the cross 
slide and longitudinal quill traverses, drum 
indexing and locking, bar feed and chucking, 
the bar stop motion and the other control 
movements. 

All change gears for the spindle speeds, cycle 
times and the built-in drive for threading opera- 
tions are easily accessible, as are the quadrant 
levers used for setting the cross and longitudinal 
tool travels. The spindle drum is indexed by a 
Geneva mechanism and twin vertical bolts, 
which are operated hydraulically and by spring 
pressure, lock the drum in position. The indexing 
and locking actions can be disengaged inde- 
pendently. Each spindle is fitted with draw type 
collets and has its own independent cross slide 
for which traverses are accurately limited by 
adjustable stop screws. 

Instead of the conventional longitudinal slides 
this machine has individually movable quills, 
the holders of which are clamped to the stationary 
carrier block in the required axial positions. 
With this design each work spindle is thus 
provided with its own cross slide with indepen- 
dent feed and a longitudinal tool carrier with 
independent traverse. The quills and quill sleeves 
are provided with coarse and fine adjustment, 
end stops being used to limit travel. Quill feed 
is by push-rods actuated through cams and 
adjustable quadrant levers. In addition to the 
six push-rods, one for each spindle, two further 
push-rods for transverse slide longitudinal 
movements can be fitted. To protect sensitive 
tools against overload, standard push-rods can be 
replaced by special safety type push-rods. 


The bar guide assembly consists of a pedestal 
base for housing change gears, tools, &c., and 
the guide tubes. These tube guides are indivi- 
dually retractable to facilitate removal of the 
tubes when changing feed fingers. The bar 
guide assembly is driven by its own Geneva 
motion which can be disengaged independently 
of the spindle drum indexing mechanism, thus 
allowing new bars to be loaded while the machine 
is running. Length of bar feed is adjusted by 
means of a graduated quadrant lever. If the 
machine is to be used as a double three spindle 
automatic, an additional bar feed and chucking 





arrangement with bar stop can be fitted in the 
third spindle position. 

Automatic safety devices incorporated in the 
machine stop it automatically—if the feed drive is 
overloaded ; the bar stop is prevented from 
swinging into position ; the work spindle drum 
fails to lock ; a chucking sleeve is not correctly 
closed ; the bar stock in one of the feed tubes is 
used up ; a safety push-rod is overloaded ; the 
pressure lubrication system fails to function 
properly ; and if the oil reservoir requires 
replenishing. Signal lamps arranged in a line 
along a panel indicate the location of the trouble 
source in the event of a safety device coming into 
operation and a red signal lamp on top of the 
machine indicates that it has stopped. 

A pressure lubrication system delivers clean, 
filtered oil to the various points, and a green 
signal lamp indicates correct functioning of the 
pump. For spindle speeds above 3000 r.p.m. a 
supplementary pump and delivery system is 
necessary for lubricating the work spindle bear- 
ings. A number of other points in the machine 
are lubricated by a recirculating system, oil 
being gravity fed from high level reservoirs. 

A dial and indicator mounted on the front 
and rear of the drive head shows the position 
of the work cycle in terms of work traverse and 
rapid traverse. A number of extra attachments 
available can be used in all spindle positions on 
the machine. The additional equipment available 
includes threading attachments; a high-speed 
drilling attachment ; a pick-off attachment for 
machining workpieces on part-off side; a 
longitudinal turning slide ; an eccentric turning 
attachment ; a cross hole drilling attachment ; 
a slot and flat milling attachment ; a marking 
attachment ; and internal and external polygon 
turning attachments. 

[Reply Card No. E3491} 


Coupling Flange Hole Boring 
Machine 

A PORTABLE machine has been developed by 
the Buma Engineering Company Ltd., Robson 
Street, Newcastle upon Tyne, 6, for precision 
finish boring the mating holes in shaft coupling 
flanges in situ. It is designed to bore holes 
between 1-5in and 3-Sin diameter up to 104in 
long in flanges and on a minimum pitch circle 
distance of 1 }4in above shaft diameter. 

In use the machine, as shown in our illustra- 
tion, is clamped to the flange periphery by adjust- 
able bracket supports by which it can be accu- 
rately aligned with the shaft assembly axis. 
Then, through height adjustment of the main 
bracket crosshead on its cylindrical pillars, the 
slidebar-mounted boring bar on its support 
assembly is aligned with the centre of the flange 
bore. The boring bar is mounted in combined 
thrust and needle bearings in the slidebar end 
steady brackets. 

The boring bar drive assembly is carried on a 
sliding bracket on the slide bars and is traversed 
for the feed motion by a lead screw fixed between 
the crosshead and steady bracket at one end. 
The 4+ h.p. motor drives an automatic feed box 
through a belt and vee pulleys giving a feed rate 


Six-spindle automatic with 
spindle speeds from 400 to 
5000 r.p.m. This machine 
has individually movable 
quills instead of convention- 
al longitudinal slides in the 
carrier block 





349 





Portable machine for boring the mating holes in flange 
couplings 


of 0-0035in per revolution of the boring bar. 
From this box the boring bar is driven through 
stepped vee pulleys giving three cutting speeds 
of 575, 385 and 255 r.p.m. 

The standard machine is supplied with a boring 
bar for machining parallel holes and if required 
a taper hole boring bar can be provided. With 
the taper boring bars holes tapering from 0 to jin 
per foot on diameter can be machined using 
special insert blocks for setting the required angle. 

[Reply Card No. E3492] 


Recirculating Ovens 


THE range of standard ovens made by G. and 
R. Gilbert (Industrial), Ltd., Hackbridge, Walling- 
ton, Surrey, for stoving, drying, curing, &c., 
has been extended with a new series of recirculat- 
ing ovens available with three forms of heater 
and in thirty-six standard sizes. We illustrate a 
typical direct gas-fired unit from this range, 
showing the heater and fan assembly mounted 
on top of the oven. The directly fired ovens 
have a gas burner firing into a stainless steel 
combustion cylinder mounted in an insulated 
steel heater body. Recirculating air drawn 
through the body of the heater mixes with the 
products of combustion before passing to the 
oven over a hot gas fan. Electrically heated 






Direct gas-fired recirculating oven 


ovens in this range have a series of metal-sheathed 
magnesium oxide or steatite insulated heater 
elements fitted into an insulated steel casing, and 
deflectors are used to provide increased surface 
area for heat transfer. The elements are norm- 
ally connected back to burners fitted in a closed 
casing on top of the heater. 

The sectional form construction used enables 
installation to be provided in widths of Sft, 
6ft, and 7ft, with heights of 6ft 6in and 7ft 6in 
to be built up in 4ft, Sft, 6ft, 8ft, 10ft, and 12ft 
depths. Larger ovens and _ oil-fired units 
employing basically standard sections can be built 
up to order. 

[Reply Card No. E3493] 
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Computer System for Process Control 


There are some industrial processes which 
do not lend themselves fully to sequence 
control by conventional methods because both 
the sequence and the actions required are subject 
to variation. Furthermore, in the running of a 
plant, individual control loops of the usual kind 
often exercise a limited effect without reference to 
the influence on other controllable factors. The 
electronic computer offers a means of taking 
a wider view than is available to the normal 
individual feedback system, and of issuing con- 
trol signals which will enable the plant to operate 
in a manner more nearly approaching the ideal. 
This has been the philosophy behind the develop- 
ment of the “* Argus ” process control computer 
system by Ferranti, Ltd., Hollinwood, Lancs., 
and its interest to industry has been endorsed 
already by orders for equipment to control a 
chemical plant, and to sequence the start-up 
and shut-down of a 200MW power station boiler. 

The ** Argus” (Fig. 1) is a digital computer 
with electronic circuits constituted entirely 
from solid state components. Digital operation 
has been preferred to analogue because of the 
ease with which modifications can be made to 
meet changing requirements in a plant. Per- 
manent instructions are held in a novel form of 
programme store which is set up manually by the 
insertion of pegs into plugboards, and so can be 
reset rapidly when required. Referring to Fig. 1, 
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Fig. 1—Basic computer cabinets of the ‘‘ Argus ”’ 
control system 


the store is located in the cabinet below the 
monitor panel situated at the top right-hand 
corner, and takes the form shown in Fig. 2. 
It is divided into sixteen trays carrying printed 
circuits on both faces. Insertion of a peg into a 
hole couples the circuits through the magnetic 
stem of the peg, providing conditions correspond- 
ing to the digit 1 in the binary code. When no 
peg is inserted the conditions correspond to 0. 
Information is read out of the store by energising 
the conductors on one face of a circuit board, 
when the pegs cause currents to be induced in 
certain conductors on the other face according to 
the order in which the pegs are inserted. 

The high-speed working store of the computer 
consists of a ferrite core matrix, and further 
capacity can be provided by a magnetic drum. 

The printed circuit packages of the “Argus,” 
consisting largely of NOR gates and flip-flop 
stores, plug into boxes (Fig. 3) which in turn 
are inserted in wired racks. Connections from 
the rack wiring to the boxes are made by the 
wrapped joint technique using a tool developed 
for this purpose by Ferranti to meet the require- 
ments of the Royal Radar Establishment for the 
wiring of airborne electronic equipment. The 
connections are not made direct but through short 
wire links which can be cut for rapid removal of a 
box, the link joints then being unwrapped with 
the tool. 





Fig. 2—Part of the permanent programme store, 
showing pattern of pegs representing instructions to 
the computer 


Separate peripheral equipment is supplied 
for converting electrical signals from the plant 
under control into digital form. Input selection 
and output may be effected through relays or by 
means of transistor switching. It is possible to 
accept as many as 32,000 inputs in the form of 
one-bit or two-bit signals or electrical analogue 
signals of the kind which occur commonly in 
process plant. Outputs may be analogue 
signals, switching currents or signals to operate 
printers. The computer is capable of 50,000 
operations a second. Switching on the monitor 
panel enables individual plant control points to 
be selected and the functioning of the computer 
in respect of them to be examined. 

An “ Argus ” installation for chemical plant 
control is being supplied to Imperial Chemical 
Industries, Ltd., for a plant at Fleetwood, Lancs. 
Outputs from the system will control the plant 
directly instead of actuating conventional con- 
trollers. In this installation the ** Argus” system 
will bring the benefit of central availability of all 
process data. Process variables will be logged on 
magnetic tape in such a way as to facilitate 
mathematical analysis of the plant characteristics 
on a Ferranti “* Mercury” computer, and 
knowledge so gained in this way will gradually 
be incorporated into the ** Argus ” programme 
so that, ultimately, the independent control 
loops which are built into it will be subject to 
overall supervision by a master section of the 
programme. About 100 individual control 
loops will be replaced by the ** Argus ’’ computer, 
which will have a programme capacity of 1024 
instructions and core storage for 1024 words. 
Over 300 analogue signals of six different kinds 
are to be read in, one group of 100 points being 





Fig. 3—Box containing thirty-six printed circuit 
packages 
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selected in a total time of one-sixteenth second 
Outputs for controlling nearly 100 pneumaticafjy 
operated valves are also being provided. : 

The ** Argus ” system which has been Ordered 
by Babcock and Wilcox, Ltd., for the Central 

Electricity Generating Board will contro] the 
start-up and shut-down of a 200MW boiler at 
West Thurrock. Receiving information from 
conventional instrumentation, the computer 
system will perform all preliminary checks before 
Starting up the unit. It will then start-up indiyj. 
dual items of plant such as fans and coal pul. 
verisers, and meanwhile will adjust the set. 
points of the analogue controllers to bring the 
boiler up to load as quickly as possible, whilst 
maintaining all necessary limits, such as maxi. 
mum metal temperatures in _ superheaters, 
Provision will be made for three modes of Opera- 
tion to be selected by switching. An operator 
may control the plant through the normal 
panel, with the computer monitoring his actions 
and printing out their effects, or the computer 
may actuate the normal controllers itself, or 
finally it will be possible for the computer to 
provide direct operation of the plant. When 
operating to programme, the computer will be 
periodically self-checking and the sequence will 
stop in the event of certain discrepancies between 
actual and programmed conditions. Two printers 
will be used for monitoring and logging purposes. 

Before the system goes into service, the best 
possible procedure for starting-up the plant will 
be decided and will be translated into a com- 
puter programme. It is thought that all even- 
tualities can be covered in such a way that the 
correct procedure will be followed in every case of 
departure from normal. The logging facility will 
be valuable as a means of establishing a repeat- 
able procedure. 

For this particular application the programme 
store of the computer will have a capacity of 
4096 instructions, and the working store a 
capacity of 1024 words. The input equipment is 
designed to accept a total of 171 analogue signals 
from ninety-seven transmitters and thirty-two 
three-term electronic controllers. In addition, 
digital signals are accepted from 675 on/off 
devices. Readings from 150 thermocouples will 
also be selected, for checking metal and bearing 
temperatures. The output equipment provides 
digital drives to about 150 contactors for controll- 
ing motors and actuators. In addition to carry- 
ing out the functions of control and data logging, 
the computer will monitor all the essential alarm 
points and operating equipment many times a 
second. 

[Reply Card No. E3501] 


Single Lever Engine Control 


Norris, HENTY AND GARDNERS, Ltd., has 
introduced a single lever control for operation of 
the reverse-gear, and also of the engine speed, 
for use on the company’s marine diesel engines. 
The control combines power assisted engagement 
of the reversing gear in the ahead, neutral and 
astern positions with control of the engine speed 
from idling to maximum revolutions per minute. 
The equipment consists of an engine-driven 
hydraulic pump, mounted on the fuel pump side 
of the engine, which draws oil from the sump and 
delivers it under pressure, via a control valve, 
to a cylinder and piston mounted on the gear case. 
A selector arm coupled to the piston sets the 
gear in the ahead, neutral or astern positions. 
On the hydraulic control valve spindle is mounted 
a friction device and a hand lever which is coupled 
to the engine speed control by link rods. These 
are arranged so that some lost motion is permitted 
during the initial 11 deg. of rotation of the hy- 
draulic valve spindle from neutral. Also mounted 
on the spindle is a sprocket or single lever which 
can be operated by the remote control in the 
wheelhouse by rod, chain, cable or hydraulically. 
The design of the control ensures that the reverse 
gear is not operated unless the engine speed is 
reduced : the system is self priming and does 
not require any form of air release. 

[Reply Card No. E3502] 
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Nuclear Laboratories of 
the C.E.G.B. 


Tue Berkeley nuclear laboratories of the 
Central Electricity Generating Board are nearing 
completion and are due to be officially opened 
on May 29. Their inauguration will be followed 
by a four-day international conference on_the 
roperties of reactor materials and the effects 
of radiation damage. — More than 100 delegates 
from fifteen countries (including Australia, 
Belgium, Canada, France, Germany, Israel, 
italy, Japan, and the U.S.A.) have already 
accepted invitations to attend the conference. 

The laboratories—a branch of the C.E.G.B. 
Research and Development department- 
are sited adjacent to the Board’s nuclear power 
station under construction at Berkeley but, 
administratively, will be independent of it. 
Berkeley was an obvious choice for the laboratory 
site, as it is in an area where it is possible to 
attract high-grade scientific and technical staff. 
The locality contains a number of other nuclear 
power stations and a supply of skilled labour is 
to hand. The proximity of two important cities 
(Bristol and Gloucester) and of university towns 
was another important consideration. 

The scientific staff of the laboratories will 
work in close co-operation with the technicians 
responsible for the operation and maintenance of 
all the Board’s nuclear power stations, but in 
addition to operational research, the laboratory 
programme will have a necessary proportion of 
fundamental research work. There will not, 
however, be any duplication of the work being 
carried out by the U.K.A.E.A. 

The laboratories’ staff have been recruited 
over the past two years and will total 170 when 
work starts there; the number will rise to 
about 350 shortly. Various members of the 
staff have already begun their scientific program- 
mes in other laboratories ; they will transfer to 
Berkeley as soon as possible. In_ particular, 
some important research on graphite has been 
in progress over nearly two years at a special 
laboratory in London. 

The laboratories. have three main divisions 
engineering, physics and reactor materials. The 
engineering hall has a headroom of 60ft to 
permit the erection of the largest reactor rigs ; 
fuel element heat transfer work and fuel element 
testing and development will be carried out here. 
The main scientific laboratory block occupies 
about one-third of the total working area. It 
contains a series of “caves” and “cells” in 
which operations on highly radioactive irradiated 
fuel elements can be made by remote control 
and without hazard. 

Apart from providing assistance to nuclear 
power stations during the commissioning of 
civil reactors, the physics division will investi- 
gate prototype reactor cores and develop im- 
proved methods of measurements. The graphite 
moderator will be monitored through the life of 

each of the civil stations in the interests of safety. 
Measurements will be made of stored energy, 
dimensional and strength changes in thousands 
of graphite specimens installed at significant 
points in each reactor core. An instrument 
section will work primarily on nuclear radiation 
detectors and “‘in-pile’’ measuring methods where 
there are important gaps in present knowledge. 

The materials division will have facilities for 
investigating all materials peculiar to nuclear 

power stations. The behaviour of fuel elements 
is a central problem since their performance is 
a determining factor in the economics and, in- 
deed, the success of the civil stations. Remote 
handling facilities can deal with about 1000 fuel 
elements a year on which a full examination will 
be made to determine causes of failure, predict 
the onset of failures—an important piece of 
information for reactor operators—and work 
towards improved types of fuel element. This 
examination programme will be carried out in 
conjunction with the Atomic Energy Authority, 
who supply the fuel and who will undertake the 
examination of a similar number of fuel elements. 

A study of the gas-graphite reaction under 
dynamic conditions is also to be made, since this 
may be a determining factor in the life of the 
reactor and it may also affect the feasibility of 
advanced types of reactors, particularly those 
working at the high temperatures visualised for 
future generations of nuclear power stations. 


Berkeley 


The Berkeley nuclear laboratories are the 
focus of the Board’s research and development 
programme in nuclear power, with the emphasis 
on under-writing the success of the present 
stations and those to be constructed in the im- 
mediate future, bearing in mind that, at present, 
experience of nuclear power stations in service in 
Britain is limited to Calder Hall and Chapel 
Cross. With the operating experience that will 
be gained by the Board—potentially the largest 
owners of nuclear plant in Britain—and the 
results of the laboratory programme, the Board 
hopes to be in a very strong position to deter- 
mine what advanced nuclear systems are likely 
to be of application to the electricity supply 
industry in the future. 


Asphalt Plant 


THE photograph we reproduce below shows 
a “Starmix 37” asphalt plant which was 
recently demonstrated in operation by Frederick 
Parker, Ltd., of Leicester. This plant is designed 
for outputs from 55 tons to 80 tons an hour and 
its dryer and mixer are built as self-contained 
units for ease of transport and simple erection 
on site. A Sft or a 6ft dryer provided for the plant 
incorporates a feed hopper, feeder, dust collec- 
tion equipment and power unit. A 9 cubic yard 
capacity feed hopper and feeder are mounted 
on the dryer chassis and the feed belt to the dryer 
is separate from the hopper feeder ; the arrange- 
ment allows a high rate of feed into the ring of 
the dryer and an efficient discharge. 

The dryer cylinder is horizontal and its 
discharge point is set at a high level, lifters inside 
the cylinder being used to discharge over the 
top of the combustion chamber down a chute. 
A proportioning oil burner is used to heat the 
dryer. In the dust collection system a coarse 
dust collector at the feed end of the dryer dis- 
charges heavy dust back into the feed ring. 
A duct takes the hot gases of the dryer to twin 
dust collectors from which dust is discharged 
by gravity into the hot material elevator. 

The mixing unit is mounted on a welded 
steel chassis and has a built-in hydraulic jacking 
system by which it can be rapidly raised into 
its Operative position on site. A hot material 
elevator has hinged top and ‘bottom sections to 
enable it to be folded on the chassis during travel. 
The four-deck vibrating screen has meshes held 
by quick release clamps to facilitate changing, 
and the entire screen assembly can be removed 
from the top platform without disturbing the 
dust seals. The four storage bins have a total 
capacity of 6 tons and partitions can be removed 
if all four bins are not required. The bin dis- 
charge doors are operated by pneumatic cylinders 
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and the weigh batch hopper of 2500 Ib. capacity 
will take 70 per cent of the batch from any one 
bin door. A 1 ton paddle mixer is provided with 
a two-speed gear drive so that higher speeds can 
be used for mixes of fine material such as sand 
carpet. The plant can be supplied with either 
multiple motors for electric drive or shafting 
arranged for diesel engine drive. The maker's 
“* Parkermatic *’ control system available for the 
plant provides automatic batch weighing and 
automatic time control of mixing, the batch 
capacity of the plant being about | ton. 
[Reply Card No. E3512] 


Small Oil-Fired Boilers 


SEVEN new models of oil-fired boilers for 
domestic and small industrial establishments 
have been introduced by Henry Wilson and 
Co., Ltd., Kirkley Industrial Estate, Liverpool. 
Two of these boilers, with outputs of 40,000 
and 48,000 B.Th.U., are of automatic, electric 
ignition, vaporising design in which the burner 
is automatically extinguished when the required 
temperature is reached. When the temperature 
falls below the thermostat setting the burner is 
automatically relit by electric glow plugs. With 
this arrangement oil is saved and the possibility 
of carbon forming on the wick at a low flame 
is considerably reduced. 

In these boilers the burner assembly and oil 
flow control box are mounted on a single plate 
by which they can be levelled independently of 
the main boiler itself and be removed easily as 
a complete unit for servicing. The products of 
combustion from the perforated sleeve burner 
flow up the tubes of the welded steel boiler above. 
A heat sensing switch fitted near the combustion 
door automatically cuts off the fuel supply 
should the burner overheat. 

Four new models of the firm’s pressure jet 
burner boilers have outputs of 70,000 100,000, 
130,000, and 160,000 B.Th.U. and have welded 
steel sectional boilers. The pressure jet firing 
equipment of these boilers is arranged for auto- 
matic operation under the control of a thermo- 
stat and time clock. The fan of the burner is 
driven by a + h.p. motor and a swirling motion 
is imparted to the air to ensure a correctly shaped 
flame and efficient mixture with the oil spray 
delivered from a central nozzle. Ignition of the 
flame is effected by the striking of an electric 
arc across the nozzle, a special transformer 
being fitted on the burner assembly for this 
purpose. These oil, pressure-jet burners are 
also suitable for converting solid fuel boilers 
from 55,000 te 190,000 B.Th.U. capacity to oil 
burning. 

[Reply Card No. E3513] 





Mobile asphalt plant of 55 tons to 80 tons per hour output erected for site operation 
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F.B.I. and the Budget 


In accordance with its usual practice, 
the Federation of British Industries has been 
considering its pre-Budget representations. 
These were sent to the Chancellor of 
the Exchequer last week. Two primary 
objectives should be put first when framing 
this year’s Budget, the Federation says ; they 
are, first, that inflation must be contained 
and, secondly, that conditions must be 
created to accelerate and intensify the export 
drive. 

The Federation expresses the hope that the 
Budget will show a completely new attitude 
towards rewards for enterprise and hard 
work. A lightening of the burden of income 
tax and surtax are over-riding requirements, 
and the Federation has urged on the Chan- 
cellor that any available relief should this 
year take that form. Income tax and surtax 
should, the Federation thinks, properly be 
regarded as parts of a single graduated tax 
on personal incomes, the two parts being 
combined and administered as a_ single 
graduated system. At first sight, the Federa- 
tion says, this combination of objectives 
seemed to raise a difficulty because to raise 
the starting point for surtax by some thous- 
ands of pounds would be to move further 
away from a smoothly graduated system. 
The solution, of course, the Federation 
explains, is not to ask for a higher starting 
point, but instead to extend to surtax all 
the personal and earned income allowances 
now available only to the income tax payer, 
plus some alleviation of surtax rates so that 
the total relief is not less than would come 
from a substantial rise of the starting point. 


Overseas Trade Fairs 


The Board of Trade has announced 
that a proposal will shortly be laid before 
Parliament seeking approval to increase 
next year’s vote provision for trade fairs, 
trade weeks, &c., by some £200,000 to a 
total of £530,000. It is proposed to imple- 
ment the expanded programme, the Board 
says, in the following ways. It is probable 
that the best medium for export promotion 
in the more sophisticated countries will 
continue to be the specialised fair, the Board 
suggests, and for some years past it has 
been developing a “joint venture”’ pro- 
cedure in such fairs. Once it has been 
decided that participation in such a fair 
could be valuable, the Board invites trade 
associations to ascertain how many of their 
members would be willing to take part, and, 
providing the response is sufficient, it makes 
arrangements to provide space for each par- 
ticipating firm and a general enquiry desk 
for the trade association. The Board pays 
the cost of the space and of erecting a simple 
shell stand scheme, the remaining costs 
being divided between the participating 
firms. Where there is no suitable local 
specialised fair the Board is prepared to 
consider giving assistance to a representative 
organisation prepared to undertake the 
arrangement of an all-British specialised fair. 

Although not in favour of the organisation 
of fairs on a “ National Pavilion” basis, 
where the Board is satisfied that British 


exhibitors would find themselves at a real 
disadvantage unless a British section or 
pavilion was organised, it would be prepared 


to undertake the responsibility for doing 
this. A special place in the programme falls 
to be played by all-British general fairs, and 
the Board does not intend to change the 
present trend in this field, which rests 
broadly on agreement with industry about 
suitable locations for a number of years 
ahead. There is to be an expansion of 
the Board’s activities in support of “ British 
Weeks ” and similar events in cities overseas, 
the main criteria for these being, that the 
affair is likely to help our export trade in the 
local circumstances, and that the effort and 
expense are shared by local people and by 
those British firms and agencies that stand 
to benefit. 


Civil Engineering Wages 

Following the unions’ claim for an 
increase of 8d. an hour, the Civil Engineering 
Construction Conciliation Board for Great 
Britain announces that an increase of 6d. 
per hour in the basic rate of craftsmen and 
labourers was agreed at a meeting held on 
Wednesday, February 22. The increase will 
come into effect on October 2, 1961. 

Mr. A. J. Hill, chairman of the Federation 
of Civil Engineering Contractors, said that 
the employers had confidence in the future 
of the civil engineering industry, but these 
increased payments must be countered by 
management securing increased productivity 
and to this end great reliance was placed on 
the continued co-operation of the unions. 
In accepting the settlement, Mr. H. E. 
Matthews, chairman of the operatives panel 
of the Board, said that the unions, as in 
the past, would continue to co-operate in 
the further development of mechanisation 
and the application of new methods. They 
would always demand their fair share of the 
product for their members, he added, but 
they recognised that, unless the product 
was there, there was nothing to share. 

The Board agreed that last year’s hours 
settlement, which reduced normal working 
hours to forty in the winter, the average 
throughout the year being forty-two and 
two-thirds, was working well. 


T.U.C. and the Budget 


In a statement sent to the Chancellor 
of the Exchequer last week, the General 
Council of the Trades Union Congress said 
that it was disturbing that the Government’s 
handling of Britain’s economic affairs had 
failed to harness our great industrial poten- 
tial to the task of increasing production and 
productivity, which would help to increase 
the balance of exports over imports. The 
main emphasis of the 1961 Budget, the 
statement suggests, should be directed to 
more investment to secure higher production 
and greater productivity, and more exports. 
It should also take a long-term view of the 
economic situation if it is to deal adequately 
with these persistent weaknesses in the 
economy. The Government has hitherto 
preferred to deal with difficulties as they 
arose, the statement adds, and has shrunk 
from formulating a positive long-term view, 
and even more from any attempt at planning. 

Current indications, the General Council 
says, are that investment will continue to 
expand in the private sector, and such 
concessions as may be made in this direction 


should preferably take the form of Selective 
increases in investment and depreciation 
allowances. The Council considers that the 
Government should review its attitude to. 
wards investment in the public sector and 
should more definitely encourage expansion 
of those services which play an essential 
part in supporting increases in industrial 
production and productivity, notably trans. 
port, power, and the educational services, 

The General Council considers that, if a 
choice must be made between increasing 
social service charges and increasing direct 
taxation in order to finance improvements in 
the social services—or a higher level of 
public investment—the community should 
and would be prepared to accept an increase 
in direct taxation. The Council also con- 
siders that the level of payments to old age 
pensioners and others dependent on social 
service payments, should be made much 
more responsive to the general rise in living 
standards, and should bear a much more 
realistic relation than they do now to the 
standards enjoyed by people in work. It 
considers also that the community should 
share in the increase in the value of shares 
and other property which would result from 
expansion ; a capital gains tax, the statement 
says, which would achieve this is overdue. 

It is possible, the Council says, that a 
Budgetary policy designed to re-create and 
maintain the trend towards economic growth 
could lead to some additional strain on the 
balance of payments. To alleviate any such 
strain, the Council says that the Government 
must go beyond the stage of exhortation and 
examine what more positive measures it can 
take to increase exports, even if this involves 
the limitation of home sales of some products. 

In conclusion, the General Council says 
that there is growing evidence that the 
adoption of policies aimed at breaking the 
cycle of limited expansion followed all too 
quickly by stagnation or recession, would 
command wide support. 


Overseas Trade 


Final figures issued by the Board of 
Trade for the United Kingdom trade in 
January show that exports were valued at 
£330,100,000, imports at £404,300,000 and 
re-exports at £12,400,000. Adjusted for 
normal seasonal variations, United Kingdom 
exports totalled £319 million and imports 
£400 million. The January figures are 
unusually difficult to interpret, the Board 
warns, and should not be taken at their face 
value. Imports and exports of all main 
classes of goods were unexpectedly high in 
relation to recent levels and it is possible, 
the Board says, that the figures were again 
inflated by goods delayed by the tally clerks’ 
strike. 

The Board of Trade suggests that as the 
figures for August to October, 1960, were 
affected by the strike, and those for November 
to January include most of the goods delayed 
by the strike, the best available indicator of 
recent trends is a comparison between the 
seasonally adjusted rate of export and 
import in the last four months, October to 
January, and in the preceding three months, 
July to September. This shows increases of 
4 per cent in United Kingdom exports, the 
Board says, and of 2} per cent in imports. 
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Appointments 


Mr. B. S. ROGERS, A.L.O.B., has been appointed a 
director of Holland & Hannen and Cubitts (Great 


Britain), Ltd. 

Mayor F. D. OUTRIDGE has been appointed assistant 
to Captain R. A. Villiers, director of the Scientific 
Instrument Manufacturers’ Association. 


Mr. P. LAMBERT, A.M.I.Mech.E., has been 
appointed head of the engineering section of the 
British Steel Castings Research Association. 


JoHNSON AND PHILLIPS, Ltd., announce that 
r. L. J. Brown and Mr. Hector D. Walker, 
M.LMech.E., have joined the board of directors. 


Mr. A. B. BoatH, A.M.I.Loco.E., has been 
appointed manager (railways) with J. W. Roberts, 
Ltd., a member of the Turner and Newall organisation. 


Mr. RONALD LAMBART BasssT has been appointed a 
director of Associated Electrical Industries, Ltd. On 
his appointment he has resigned from the board of 
A.E.L’s Woolwich group. 


AssoCcIATED ELECTRICAL INDusTRiEs, Ltd., has 
announced that Mr. N. McAdam has been appointed 
chief engineer of the industrial valves and cathode ray 
tubes department, A.E.I. radio and electronic com- 
ponents division. 

Tue British IRON AND STEEL RESEARCH ASSOCIA- 
TIon has announced that Mr. H. F. Spencer, manag- 
ing director of Richard Thomas and Baldwins, Ltd., 
has been appointed President in succession to the 
late Sir Charles Bruce-Gardner. 


Rye-Arc, Ltd., states that Mr. George Jailler, 
marine general manager, has been appointed to the 
board as marine director. Mr. Maurice W. Dunham, 
M.L.Mar.E., has been appointed sales manager and 
assistant to sales director, Mr. H. S. Yelland. 


Mr. JAMES OLDROYD has been appointed general 
manager of the Lead Development Association. He 
has resigned from his present position of secretary 
of the British Electrical and Allied Manufacturers’ 
Association and will take up his new work in April. 

Mr. JOHN ARTHUR CROFT, at present deputy 
chairman and managing director of Crofts Engineers 
(Holdings), Ltd., has been appointed chairman of the 
company and its principal operating subsidiary 
companies, including Crofts (Engineers), Ltd., and 
Carter Gears, Ltd. 


THE UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
announces the following appointments, to be effective 
on April!. Sir William Penney, member for scientific 
research, fills the new appointment of deputy chair- 
man. Sir William Cook, member for development 
and engineering, will be known as member for 
reactors. Sir Leonard Owen becomes member for 
production and engineering. Dr. F. A. Vick (who 
continues as director of A.E.R.E. Harwell) becomes 
director of the Research Group. Mr. R. V. Moore 
becomes managing director, Reactor Group. Mr. 
J. B. W. Cunningham becomes managing director, 
Engineering Group. Mr. J. C. C. Stewart becomes 
managing director, Production Group. 


Business Announcements 


IMPERIAL CHEMICAL INDusTRIES, Ltd., states that 
two former directors of the lime division, Mr. F. C. 
Covill and Mr. C. S. Hall, have retired. 


Mr. Jon Horn has relinquished his executive 

directorship of the Forgrove Machinery Company, 
Leeds, but retains his seat on the board for a further 
two years in an advisory capacity. 
. L. A. MITCHELL, Ltd., 37, Peter Street, Manchester 
2, has announced that arrangements have been made 
for its range of chemical stoneware acid pumps to be 
manufactured by Mitchell Craig Pumps, Ltd., 
Glasgow. 


F. Pratt AND Co., Ltd., Halifax, has concluded a 
licence agreement with the Praga Tools Corporation, 
Ltd., of Hyderabad, an Indian Government com- 
pany, for the manufacture of Pratt self-centring and 
independent lathe chucks over a size range of from 
4in to 48in. 


THOMAS ROBINSON AND SON, Ltd., Rochdale, 
announces that a new research and development 
department which is almost completed has been 
put to use as a temporary drawing-office following the 
fire which destroyed the company’s drawing-office on 
Sunday, February 19. 


Mr. WALTER E. EvANs, managing director of 
Britool, Ltd., Britool Works, Bushbury, Wolver- 
hampton, and associate company, Moore and Wright 
(Sheffield), Ltd., is leaving England on March 5 to 
visit agents and distributors. His journey will cover 
Singapore, India, Pakistan, Australia, New Zealand 
and Canada. 


METAL INDustTRiEs, Ltd., is extending its activities 
in Australia. It has acquired the whole of the share 
capital of a New South Wales electrical engineering 
group, Alcol Holdings Pty., Ltd., which owns the 
whole of the share capital of Alan Colless Pty, 
Ltd., and Design Control and Manufacturing Pty., 
Ltd. All three companies operate from a factory at 
Silverdale, near Sydney. 


DuNLOP RUBBER COMPANY AND U.S. RUBBER 
RECLAIMING COMPANY, of Buffalo, N.Y., have 
concluded an agreement to establish a £750,000 plant 
in the United Kingdom for the manufacture of rubber 
reclaim. The plant, which will be located at Liverpool, 
will be operated by a new joint company in which 
Dunlop will have a 65 per cent interest. The plant 
should be in operation by mid 1962. 


ELGAR MACHINE TOOL ComPANyY, Ltd., 172-178, 
Victoria Road, Acton, London, W.3, has been 
appointed the exclusive distributor in the United 
Kingdom for the range of ‘single-spindle automatic 
lathes manufactured by Messrs. Maier and Rems- 
hardt. It has also been appointed exclusive distri- 
butor in the United Kingdom for the Model SAG. 180 
tool-room lathe manufactured by Soc. Graziano and 
Co., Via Bertarino 8, Tortona, Italy. 


W. H. DoRMAN AND Co., Ltd., Stafford, has 
concluded a twenty year agreement to supply Fair- 
banks-Morse and Co., of Chicago, with “basic” 
diesel engines in the 40 h.p. to 700 h.p. range. After 
testing, these “‘ basic’’ engines will be shipped to 
America where they will be fitted out with American 
made filters, dynamos, self-starters, piping, &c., a} 
the Fairbanks-Morse diesel engine works at Beloit, 
Wisconsin. They will be marketed throughout 
America by Fairbanks-Morse and Co., a subsidiary 
of Fairbanks Whitney Corporation, of New York. 


THE BritIsH ELECTRICAL AND ALLIED MANUFAC- 
TURERS ASSOCIATION announces that Mr. A. L. G. 
Lindley, chairman and managing director of The 
General Electric Company, Ltd., has succeeded 
Sir Leslie Gamage as his company’s representative 
following Sir Leslie’s retirement. Sir Leslie, the 
Association’s president, will continue to attend 
Council meetings until his term of office expires on 
March 16, 1961. Mr. E. W. Semmens, Nalder 
Brothers and Thompson, Ltd., has been appointed 
his company’s representative in place of Mr. A. G. 
O’Neill who has retired. The following firms have 
been elected to membership of the BEAMA : Hughes 
International (U.K.), Ltd., Glenrothes, Fife, and 
Federated Foundries, Ltd., Sofono Electrical Divi- 
sion, 4, Stratford Place, London, W.1. 


Dowty Group announces that it has entered into 
an agreement with the McCauley Industrial Corpora- 
tion, a subsidiary of Cessna Aircraft Company, for 
the sales and servicing of light aircraft propellers in 
Europe and the Commonwealth. An option for a 
period of two years has also been taken by the Dowty 
Group for the manufacture of McCauley propellers 
under licence in this country for supply to the same 
territories. Agreement has already been reached for 
McCauley propellers to be fitted to the Beagle light 
aircraft which is to be produced by the Pressed Steel 
Company’s new subsidiary, British and General 
Executive Aviation, Ltd. The aircraft is to be powered 
by Continental engines manufactured by Rolls- 
Royce under licence. The operating company in the 
Dowty Group will be Dowty Rotol, Ltd. 


PAYNE PRODUCTS INTERNATIONAL, Ltd., has 
opened a new factory with a productive floor area of 
some 10,000 square feet at Buckingham Avenue, 
Slough Trading Estate, Bucks, for the manufacture 
of “* Lapmaster”’ precision lapping machines and 
ancillary equipment. In addition to producing 
equipment for lapping the works includes a depart- 
ment engaged in lapping metal, ceramic, carbon and 
other materials for firms not equipped with suitable 
machines. It is stated that this service can supply 
lapped components with surface finishes from 1 to 
15 microinches or less and having a flatness accuracy 
to millionths of an inch. A special department is 
engaged in producing optical flats from 2in to 12in 
diameter to a standard of either one-tenth or one- 
quarter of a light band across their diameter. 


LANCASHIRE DYNAMO ELECTRONIC Propucts, Ltd., 
Rugeley, Staffordshire—a company in the Metal 
Industries Group—has concluded a licence agree- 
ment with the Emerson Electric Manufacturing 
Company, of St. Louis, Missouri, under which the 
American company will have the right to manufac- 
ture in the United States on a royalty basis the 
complete range of industrial electronic control equip- 
ment which has been designed, manufactured and 
marketed by the British company over the past 
fifteen years. The agreement provides fo- a con- 
tinuing flow of “ know-how” to Emerson on new 
developments in equipment and manufacturing 
techniques and also covers a reciprocal flow of 
similar information in respect of advances in the 
design of the equipment covered by the licence. 


Contracts 


EMI ELEctronics, Ltd., has received orders totalling 
over £250,000 for fifteen colour television cameras, 
250 monochrome cameras and other electronic 
equipment by its American distributors, Fairbanks, 
Morse and Co., West Hartford, Connecticut. 

K.L.M. RoyaAL DuTcH AIRLINES have purchased a 
Smiths Para-Visual Director for trial installation in 
an Intercontinental DC-8 ; it will be used on train- 
ing flights only. It is considered by K.L.M. that the 
P.-V.D. will form a part of an eventual automatic 
landing system. 

DoRMAN LONG (BRIDGE AND ENGINEERING), Ltd., 
has been awarded the sub-contract for the supply 
and erection of the steel bridges on the Lancashire 
section of the Birmingham-Preston Motorway, M6. 
Forty-two bridges with steel superstructures are 
included, with a weight of steelwork of 7200 tons, of 
which nearly 6000 tons comprise Universal beams. 
The value of the sub-contract (placed by Leonard 
Fairclough, one of the main contractors) is about 
£670,000. These works are under the supervision of 
James Drake, Esq., county surveyor and bridge- 
master of Lancashire C.C. 

STERLING MOULDING MATERIALS, Ltd., Albion 
Mills, Huddersfield Road, Stalybridge, Cheshire, are 
shipping machinery and plant to the value of £750,000 
to the U.S.S.R. The equipment will be installed in 
Russia’s first factory for the production of poly- 
styrene moulding powders. In July, a group of 
engineers, technologists and chemists from the 
company will go to Russia to supervise the installa- 
tion and running-in of the British-made plant. The 
factory has been designed to have a capacity of 
10,000 tons a year. Several grades of toughened 
polystyrene powder will be produced. 

THE CEMENTATION COMPANY, Ltd., has _ been 
awarded a contract for grouting below the cut-off of 
the projected Derwent reservoir in County Durham. 
This work, which is expected to take two years to com- 
plete, will start about July and will involve 66,800ft of 
drilling and grouting. The average depth of drilling 
below the cut-off will be 125ft, and the trench itself 
will have a maximum depth of 200ft. The dam is being 
built to the design of the Sunderland and South 
Shields Water Company and was described in THE 


ENGINEER of February 12, 1960, page 266. The main 
contractor is John Mowlem and Co., Ltd. 
DISTINGTON ENGINEERING COMPANY, Ltd., of 


Workington, a subsidiary of the United Steel Com- 
panies, Ltd., is to supply the mechanical equipment for 
a new continuous casting plant in Australia. An 
order for the plant has been received by Concast A.G., 
of Zurich, from K-M Steel Products, Ltd., of Rich- 
mond, New South Wales. It will be a twin-strand 
unit, designed to cast 2in and 3in square steel billets 
and 8 by 44in slabs. The new plant is being designed 
by Schloemann A.G., of Dusseldorf, who, together 
with Distington, are associates of Concast A.G. in the 
field of continuous casting. 

THE MITCHELL CONSTRUCTION COMPANY, of 
Peterborough, has been awarded a contract valued 
in the region of £650,000 for the construction of a 
new hospital at Kettering, Northants, for the Oxford 
Regional Hospital Board. The contract is subject to 
Ministry of Health approval. Architects to the Oxford 
Regional Hospital Board are Gollins, Melvin Ward 
and Partners, of London. Mitchell Construction has 
also received an additional contract from the Northern 
Project Group of the Central Electricity Generating 
Board for work at Thorpe Marsh Power Station, 
Yorkshire, on it they are already heavily engaged. 
The new contract, valued in the region of £160,000, 
is for the construction of the superstructure for the 
Administration Block, workshop and stores. 
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T= West Australian Department of Public 
Works has begun work on the first of four 
stages of a project to promote closer settlement 
of the East Kimberley area in the north of the 
State. The Kimberley Region is 100,000 square 
miles in area and has a reliable annual rainfall 
of up to 50in. However, the population density 
is only 0-03 persons per square mile, 60 per cent 
of the population being concentrated in the 


Ord River Settlement Scheme, 
West Australia 


By OUR AUSTRALIAN CORRESPONDENT 


to the success of farms of 200 acres or less. 

High seasonal flood peaks are characteristic 
in any development in the north of Australia, 
due to the concentration of run-off during a 
relatively short wet season from December to 
April of extensive cyclonic systems or localised 
thunderstorm activity. Falls of up to 12in per 
day have becn recorded in the area, and on a 
catchment of 17,800 square miles maximum 










0 \ 74 J > 
| . 200 © 200 400 600 800 1000 
Ce ee en eel 
MALAYA oy SCALE MILES 


































T 
100 | 
20 





Fig.” 1—The Ord River 
project. Geographic relat- 
ionship to nations of S.E, 











LIVERINGA 
PROJECT 


eer! fn 
i 1 jo 


Asia 












PERTH 
































former pearling towns of Broome and Derby, 
and the meat processing port of Wyndham 
(Fig. 1). 

The Kimberley Research Station of the Depart- 
ment of Agriculture has established that the 
most suitable crops for the area are rice, cotton, 
safflower and sugar, but the development of an 
irrigation and flood control scheme is essential 


flood has been measured at 1,570,000 -cusecs. 
For design purposes flood flow has been assumed 
at 2,000,000 cusecs with allowance for flood 
routing through the main structures. 

Siltation is a major problem, the average 
content varying from 0-5 to 1-5 per cent by 
volume depending on the pasture growth and the 
rainfall intensity. Allowance has been made to 
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contain the silt within the storage and 
year programme of rehabilitation of the 

ment by reseeding, to reduce erosion, has been 
commenced. 

Surveying for erosion extent and site investi 
tion was done by aerial photography and th 
storage basins contoured at 10ft intervals The 
site chosen for the main dam is about 60 mj 
south-east of Wyndham, where shallow rock j 
the stream bed and favourable abutment ra 
ditions occur (See Fig. 2). 

The dam is to be 160ft high and of gravity 
section impounding approximately 3,500,009 
acre feet. The foundation area is a quartzite 
with a pronounced jointing system fairly open 
on the surface and will require extensive groutin 
A curved plan has been adopted to follow ie 
most suitable rock line, giving a crest length of 
approximately 1100ft. Radial spillway Bates 
37ft high by S5O0ft wide surmount the crest and 
design overflow is 47ft above the concrete rest, 
A 10,000kW hydro-electric power station will be 
located underground in the northern abutment, 
in sound massive quartzite or hard shale, yet 
to be confirmed by diamond drilling. 

Construction appears to be straightforward 
apart from remoteness and climatic conditions. 
The total quantity of concrete will be 250,009 
cubic yards, and the whole site can be covered 
by two 25-ton cableways. Cement will be shipped 
in bulk from Perth to Wyndham, and road 
transported to the site; good quality sand is 
available in the river bed, and the coarse aggre. 
gate will be obtained by selected crushing from 
the tunnel and spillway excavations. 

A diversion dam is to be built across Bandicoot 
Bar, 30 miles downstream from the main dam, 
for distribution to the irrigation area. Storage 
will be 80,000 acre feet ; the dam will com- 
prise a broad concrete sill about 1100ft long and 
5ft to 10ft high keyed into the rock bar, and 
surmounted by twenty-one piers 6ft wide and 
60ft high, spaced at 55ft centres. Twenty steel 
radial gates 49ft wide by 37ft high will be placed 
between piers, and will be raised clear during 
floods, leaving only the piers as flood obstruc- 
tion. A 3 mile long levee about 6ft above the 
present land surface will join the north end of 
the structure to high ground and a two lane 
highway will cross the top of the levee and the 
dam ; the latter will be straddled by a 20-ton 
travelling gantry. 

The project has been planned for completion 
in four stages :— 

(a) The diversion dam at Bandicoot Bar, 
complete with pumping and power stations, 
15,000 acres of irrigation, a township (Kununurra) 
and improved road communications to Wyndham 
(Fig. 3). 

(b) The concrete structure of the main dam, 
and an additional 30,000 acres of irrigation. 

(c) The gates and spillway to the main dam, 
installation of the first 10,000kW generating 
plant, and the addition of a further 30,00 
acres of irrigation. 

(d) Provision is made in this fourth stage for 
installation of a further 10,000kW of generating 
capacity, and the completion of the irrigation 
area. 

Stages may overlap, and the first stage which 
has been commenced, is due for completion in 


























\y June, 1963. 
a AUVERGNE ‘ 
Le ont STATION \ 
he ! 0 ! 2 3 a 
ee SCALE MILES L 
ee, — Pa 
; i Keutys —~C 
NEWRY e 9 iz \ 3 KNOB : 4A 
3 ~\ = | APPROX. POSITION ‘ep L — 
« S \.CATCHMENT , /e KILDURK 3 . OF conToUR—" \\ . i 
= DOWNS BOUNDARY x ‘ CHANNEL 4 TOWN SITE 47 
~ 4 Zz "ty 0 lr, 
</ RIVER ommend = a ee PROPOSED 
: & KIMBERLEY _/ = og PUMPING 
by 4 RESEARCH // IRRIGATION AREA a \ ‘4 — STATION 
S : S STATION EXPERIMENT: 
GJ ° fv = WATERLOO <9 yA APPROX. 15,000 ACRES STATION 
Y 7 i a NG \ a : ROAD 
J On Ag : / \ \ Y / PROPOSED 
H \ S » VER Lf _ DIVERSION 
, F / SPRING CREEK “~\ » = \ a AY Z DAM RY 
7 = ° — 
*_— \S = oy A sh 
/ pT am é | = IVANHOE CROSSING SX Ml Lona. vt 
pete TEXAS DOWNS MISTAKE CREEK ~, be 3 ri \ <d \ 
TURKEY CREEK 7 
MABEL DOWNS —{ NS Ry LIMBUNYA IVANHOE - 
fe IN Y HOMESTEAD > 
10 .0 10 20 3 H 
a & SS a / 
a a wanes ORD RIVER \ 
at Xd \ < ——— 








Fig. 2—General plan of region 





Fig. 3—General plan of area 
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CONTINENTAL AFFAIRS 


by Our Continental Editor 





Tahiti International Airport 


ITH the opening this year of an inter- 
W rational airport at Papeete, capital of 
French Polynesia, there will come into operation 
an important staging point for transpacific air 
traffic which will serve connections between 
Sydney, Tokyo (via Wake Island), San Francisco 
(via Honolulu), Los Angeles, New York (via 
Acapulco), and Santiago (via Easter Island). 

Papeete-Faaa, the building of which was 
decided on in 1957, has been under construction 
since early 1959 by a group of French firms 
headed by Société Frangaise d’Entreprises de 
Dragages et de Travaux Publics, 10 Rue Cam- 
bacérés, Paris (8e). It is situated at a distance of 
Skm from Papeete. Like most Polynesian 
islands, Tahiti is volcanic in origin. The island 
has the shape of a cone approximately 40km 
in diameter and over 2000m high. The coastal 
plains are in general narrow, and are com- 
pletely under cultivation, so that there was no 
space available on land where the runways could 
have been sited. 

The island is ringed by a nearly unbroken 
coral reef which forms a horizontal sill about 
40cm below the water. It was on this coral sill 
that the rock fill which forms the runway foun- 
dations was placed. 

Overall length of the main runway is 3535m 
and it has a width of 150m. Of this, a 3415m 
long and 45m wide strip is surfaced. In addition, 
the project includes a 230m long parking 
area connected with the main runway by a 
taxiway, and an air terminal and a workshop 
block. 

The rockfill is of two kinds, i.e. a 50cm-thick 
under-layer of basalt amounting to 470,000 cubic 
metres, on top of which is placed a layer of 
coral sand approximately 1-5m thick, totalling 
650,000 cubic metres. The basalt originates 
from the River Punaruu which is 10km away. 
It is won by means of 600-litre and 1200-litre 
bucket excavators and taken by lorry to a 
screening plant where stone over 200mm is 
screened off. From there, basalt is taken to 


The international airport of Papeete-Faaa, built on the coral reef off the island of Tahiti 


the airstrip by lorry and singly tipped and levelled. 
Screenings from 200mm to 300mm are crushed 
to two size ranges, 0-S0mm and 0-16mm, 
which are used respectively as sub-base and as 
aggregates for the black top. Boulders exceeding 
300mm are stored separately for filling a section 
of the runway where fresh water springs from 
the coral. By excavating in this zone a very 
pervious base stratum, uplift due to the water 
pressure will be avoided. 

At the mouth of the river Piafau, which is 
over 100m wide and 8m deep, the reef was 
absent, and the bottom was covered with mud. 
This basin was filled in with boulders at an early 
stage, and by applying a temporary surcharge it 
has been possible to bring about very nearly the 
full degree of settlement before taking in hand 
surfacing of the runway. 

The coral is being quarried from the fringes of 
the reef, about 400m from the centre of the run- 
way. This comes in the form of a mixture known 
as a “soup” of sand, sea shells, and coral. 
The material contains a comparatively high 
percentage of chalk which causes it to harden on 
exposure to air and so makes an excellent foun- 
dation, but is difficult to work. For its excava- 
tion a 2-3 cubic metre bucket dragline was used. 
The dragline deposited the material in banks 3m 
to 5m high where it was allowed to drain. 

It was then taken up again by power shovels 
and pneumatically-tyred loaders and taken in 
13 cubic yard bottom dumpers to the point where 
it was to be used. After levelling by means of 
bulldozers it was compacted by pneumatic 
rollers. 

The top comprises a sub-base of basaltic rock 
crushed to 0-S0mm size. This layer, which at 
the beginning was made 0-15m thick, later on 
in the course of the work was reduced to 0-10m 
thickness. It was impregnated with 0-1 cut- 
back bitumen. On top of this is placed a 
S5cm-thick layer of bituminous macadam of 
grain sizes 0-l6mm. Together, the top layers 
amount to 180,000 cubic metres. 





Various tests were conducted regarding the 
best method of applying the sub-base. The best 
method turned out to be spreading with the aid 
of a Barber Green finisher. It was because of 
the good quality of this layer that it proved 
possible to reduce the thickness to 0-10m. 
Compacting was done with elastic rollers. The 
top surfacing was manufactured in a Barber 
Green installation and it was placed with a 
finisher of the same make. It is expected to 
complete the infrastructure by April. 


Funnels for S.S. ** France ”’ 


ONLY the funnels are now needed to complete 
the profile of the liner “* France” presently 
under construction at the yard of Chantiero de 
l’Atlantique Penhoét-Loire at Saint Nazaire. 
There will be two funnels and these have been 
the subject of investigation in order to produce 
a design which will avoid the nuisance of smoke 
and soot descending on the decks, while still 





Model of funnel for S.S. ‘* France ’’ showing wings 


blending in with the lines of the ship. As a result 
of observations and experience the idea was 
evolved of designing the funnels with wings 
through which the smoke could escape in a 
transverse direction, the top of the funnel being 
closed. Models having different sizes and shapes 
of wings were tested in the Poitiers wind tunnel 
under varying conditions of wind speed and 
direction, together with a range of speeds of 
smoke emission. The trajectory of the smoke 
was carefully recorded and a funnel giving 
satisfactory results evolved. Our _ illustration 
gives a general idea of the appearance of the 
funnel which, when built, will have base dimensions 
of 66ft in length by 32ft wide: it wi.l rise to a 
height of 54ft above the deck and have wings 
having a total span of 63ft. 





LuDWIG PRANDTL MEMORIAL Lecture.—In 1956, 
the Wissenschaftliche Gesellschaft fiir Luftfalirt(WGL) 
and the Gesellschaft fiir Angewandte Mathematik 
und Mechanik (GAMM) decided to commemorate 
Ludwig Prandtl by the holding of annual lectures, 
the fifth of which will be given at Wirzburg Univer- 
sity on April 7. Professor M. J. Lighthill, F.R.S., of 
the Royal Aircraft Establishment, Farnborough, 
will speak about * Technique for rendering approxi- 
mate solutions to physical problems uniformly valid.” 
Professor Dipl.-Ing. Dr.-Ing. E.h. Heinrich Focke, 
Bremen, will be presented with the Ludwig Prandtl 
Ring for 1961. Those wishing to attend this function 
should contact the Secretariat of WGL, Cologne, 
Martinstrasse 40-42, before March 25. 
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Liquid Slag Transporter 


Among the large variety of problems which 
have arisen during the last few years, many have 
led to the development of solutions which are of 
general interest. One of these problems has 
been the transport of molten slag in a steel works. 
For this, the firm Carl Kaelble G.m.b.H. in 
1957 built what is stated to be the first slag 
transporter in Europe designed to replace in due 
course the railborne ladles in current use. The 
vehicle (Fig. 1) consisted of a heavy three-axle 
chassis of conventional design, together with 
hydraulic means for tipping and setting down, 
and a conical ladle in the form of a steel casting. 
Since 1957, this vehicle has been in continuous 
operation in a Westphalian blast-furnace plant. 
In co-operation with one of the largest German 
steel works and a Munich firm of hydraulic 
engineers, Kaelble has now produced a new 
prototype which is stated to be the largest of its 
kind in Europe, and incorporates the experience 
gained with the earlier models. In the new 
vehicle, which is shown in our second illustration, 
the chassis has been completely redesigned. 
The vehicle comprises a sprung 14-tonne front 
axle, and four 12-tonne rear axles grouped in 
pairs on walking beams. The rear axles are 
fitted with sixteen Vorwerk “ Elastic” tyres 
which make possible a very low construction 
and are also insensitive to damage from splash- 
ings of hot slag. The frame is fabricated from 
double-tee-sections. The oil-hydraulic system 
is employed not only in the 40-tonne tipping 
mechanism, but following current trends is also 
used for jacking the vehicle, steering, operating 
the clutch, and even for the suspension of the 
driver’s seat. An engine of 240 h.p. drives the 
front axle through a five-step gearbox. When 
fully-laden, i.e. with a total weight of 62 tonnes, 
the transporter can achieve 33 k.m.p.h. in top 
gear. The cast-steel ladle, which has 65mm 
thick walls, holds approximately 6 cubic metres 
of liquid slag which can have a temperature of 
up to 1600 deg. Cent. A heat barrier wall 
between ladle and driving cab largely protects 
the driver from the radiation. 

The work cycle commences with the ladle 
being filled with slag from the tapped blast- 
furnace. Two hydraulically actuated arms lift 
the ladle on to the load platform, after which 
the transporter takes the ladle to the slag heap 
which is several kilometres away. There, the 
contents are tipped from a ramp. During the 
journey the slag cools down to form a viscous 
or even solid mass. In the latter case it is dis- 
charged in the shape of a red-hot truncated cone 
of 30 to 35 tonnes. The vehicle then returns to 
the blast-furnaces, sets down the empty ladle 
and picks up a freshly filled one. Picking up 
and setting down a ladle takes each forty seconds, 
while tipping is carried out in twenty seconds. 




















It is claimed for the new system of slag trans- 
port that it is much more economic to run than 
a railway with its high capital and operating 
costs. Additional advantages are stated to be 
the more flexible operation which is not tied to 
a fixed timetable, and substantial savings in the 
number of personnel which is needed. 


Wire Cutting, Stripping and Twisting 
Machine 


A machine designed to measure and cut to 
length single-stranded wire with plastic insula- 
tion, and to strip and twist both ends, has been 
produced by Lumalampan AB, of Stockholm 
(United Kingdom agent : Vicsteels, Ltd., Craven 
House, 16, Northumberland Avenue, London, 
W.C.2.). Our accompanying illustration depicts 
the machine which is stated to be able to deal 
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Machine for cutting to length single, plastic-insulated, 
multi-strand wire and stripping and twisting both ends 


with wires from Imm to 4mm outer diameter, 
cutting lengths of from 50mm to 1500mm at a 
rate of 1500 finished pieces per hour. By 
exchanging two gearwheels, the cutting range 
can be altered to 100mm to 3000mm, at an 
output rate of 750 finished pieces per hour ; or, 


Fig. 1 (Left)}—Liquid slag transporter with hydraulic arm for picking up, tipping and setting down the ladle. 
Fig. 2 (Right)—Improved version of slag transporter — ~—— chassis. The rear tyres are of a kind not sensitive to damage by molten slag. A wall protects the 
cab from heat. 


The illustration shows the tipping action 





with attachable gear, a further range of 300m: 

to 9000mm can be obtained, at a rate of 4) 
finished pieces per hour. The machine j 
powered by a { h.p., 1000 r.p.m., squirre| ca : 
motor. The wire is fed between rolls which are 
periodically engaged and disengaged by pins 
one of which is adjustable to various feeding 
lengths with the help of a graduated arc, Cutting 
and stripping is done with a rotary head equipped 
with cutting jaws to which the movement is 
transferred by a braked ring. Each of the two 
cutting tools is equipped with one central knife 
which cuts through the wire completely, and two 
lateral knives which only strip the insulation 
A collet in the head pulls the wire backwards 
and a gripper pulls it forward. As this occurs 
while the head is rotating, the wire bundle is 
twisted while being stripped. The Strippings 
are collected in a container. 

The machine can be fitted with a counter 
which can be set to the required number of 
pieces. It can be either bench-mounted, or set 
up on a trolley as shown here. 


[Reply Card No. E3562] 


Antwerp Refinery 


The Société Industrielle Belge des Petroles, 
which is jointly owned by the British Petroleum 
Company, Ltd., and Petrofina, has planned a 
major expansion of its Antwerp Refinery. The 
project when completed will raise the capacity 
of the refinery from its present level of 4,000,000 
tons to about 8,000,000 tons per annum. 
Included in the project are : a 100,000 barrels 
per stream day crude distillation unit with 
associated gas recovery plant which will increase 
the output of liquefied petroleum gas ; a 9000 
barrels per day catalytic reformer for up-grading 
light distillates ; a 10,000 barrels per day hydro- 
finer for de-sulphurising gas oil ; and a 60-ton 
per day sulphur plant. In addition the capacity 
of the catalytic cracking unit is being raised 
from 12,000 to 15,000 barrels per day and a 
new dock is being constructed by the Antwerp 
Port Authorities to accommodate large tankers. 


French Shipbuilding in 1960 


During the year 1960 French shipyards laid 
down a total 473,247 gross tons which included 
132,917 tons of cargo ships and 268,030 tons of 
oil tankers. The corresponding totals for ton- 
nage launched were 604,808 gross tons, 111,481 
gross tons and 356,881 tons gross respectively, 
while the returns for ships delivered were respec- 
tively 440,518 gross tons, 113,455 gross tons and 
232,954 gross tons. On October 1, 1960, there 
were under construction or on order 124 ships 
of 1,538,000 gross tons. 


The support jacks are also hydraulically actuated 
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By Our American Editor 





Nuclear Reactor Accident in Idaho 


SERIOUS accident took place at the SL-1 

(Stationary Low Power No. 1) reactor at 
the National Reactor Testing Station of the 
US. Atomic Energy Commission near Idaho 
Falls, Idaho, on January 3. The first indication 
of trouble at the reactor was an automatic 
alarm received at the A.E.C. Fire Stations and 
Security Headquarters at 9.01 p.m. The alarm 
was immediately broadcast over all radio net- 
works at the station. At the same time, the 
personnel radiation monitor at the G.C.R.E. 
(Gas-Cooled Reactor Experiment) gate house, 
about 1 mile distant, gave an alarm and remained 
erratic for several minutes. Upon the receipt 
of the alarm, which could have resulted from 
either excessive temperature or a pressure surge 
in the region above the reactor floor, the fire 
and security forces responded and a _ health 
physicist from the Materials Testing Reactor 
area was called. The fire engines and security 
forces arrived at the SL-1 site, about 8 miles 
from the central area, at approximately 9.10 p.m. 
Security patrolmen opened the gates in the site 
area fence and later the south door of the SL-1 
administration building. Firemen equipped 
with Scott “ Air-Paks”’ and radiation survey 
meters went through the administration building 
and the support facilities building in search of 
the operators and evidence of fire. 


RESCUE OPERATIONS 


The initial penetration went as far as the 
entrance to the reactor building ; however, 
unusually high radiation levels there caused the 
search party to withdraw pending health physics 
guidance. No fire or smoke nor any personnel 
were seen in the support facilities or administra- 
tion buildings. The searchers did not enter the 
reactor building proper. At 9.17 p.m. the health 
physicist arrived at the SL-1 site. He and a 
fireman, wearing Scott ‘“* Air-Paks,’”’ made 
another trip through the administration and 
support facilities buildings as far as the foot of 
the stairs to the operating floor of the reactor 
building, where they encountered a radiation 
level of 25 roentgens per hour, the limit of the 
survey meter they were using. They retreated 
from the reactor building and _ thoroughly 
searched the administration and support facil- 
ities buildings, looking for the three men believed 
to be on duty. They saw no one, nor any smoke 
or fire. During this search they encountered 
radiation fields of from 500 milliroentgens per 
hour to 10 roentgens per hour. By this time a 
tadio check to other installations confirmed that 
the three SL-1 operators had not gone to any 
of them, so it was now presumed they must be 
in the reactor building. 

At 9.35 p.m. two more health physicists 
arrived, already in protective clothing. One of 
them, with two firemen and with a 500 roentgens 
per hour range survey meter, went up the stairs 
of the reactor building until a 200 roetgens per 
hour radiation field was encountered. This 
group withdrew from the building to plan a 
course of action based on the radiation levels 
noted. Then, with A.E.C. approval, the other 
health physicist and firemen went to the top of 
the stairs and took a brief look at the reactor 
floor. Observed radiation levels of the order of 
500 roentgens per hour forced their quick with- 
drawal. They saw some evidence of damage 
but no bodies. By 9.36 p.m. key personnel of 
the Idaho Operations Office and of Combustion 
Engineering Incorporated, the operating con- 


tractor for the SL-1, had been notified of the 
SL-1 accident. Following notification, many 
personnel who played key parts in the rescue 
efforts at SL-1 had to travel from Idaho Falls 
to the SL-1 site, a distance of 41 miles. At 
10.25 p.m. an announcement of a Class “I”’ 
disaster was broadcast over the radio networks. 

When four Combustion Engineering men, 
including the SL-1 plant health physicist, arrived, 
they decided to enter the 500 roentgens per hour 
field. The four Combustion Engineering men, 
having verified that the three military men on 
duty had not left the site, prepared to enter on 
to the reactor operating floor. At approximately 
10.35 p.m. the Combustion Engineering super- 
visors for plant operations and health physics, 
wearing Scott “ Air-Paks’’ and carrying two 
500 roentgen scale Jordan “ Radectors,” entered 
the reactor operating floor for less than two 
minutes. They saw two men; one moving. 
They withdrew and returned with two more 
Combustion Engineering men and an A.E.C. 
health physicist. Two of the group picked up 
the man who was alive and put him on a stretcher 
at the head of the stairs. The other three of the 
group observed that the second man was appar- 
ently dead. The group got the stretcher down 
the stairs and out of the west door within three 
minutes of entry, and put the stretcher in a 
panel truck. The man was taken in the panel 
truck to meet the ambulance, transferred, and 
taken to meet the A.E.C. doctor. When the 
doctor examined the casualty at 11.14 p.m. he 
pronounced him dead and the ambulance 
returned with the body to the SL-1I site pending 
a decision on the temporary disposition of the 
body. At about 10.48 p.m. another group, 
made up of two military and two civilian person- 
nel, entered on to the reactor floor to find the 
third man. They found him and determined 
that he was dead and did not attempt to remove 
him. 


RECOVERY OF CASUALTIES 


The recovery group went to the G.C.R.E. for 
preliminary decontamination. The gamma 
exposures of the five-man group ranged from 
23 to 27 roentgens. As the groups were return- 
ing from the G.C.R.E., they stopped long 
enough to permit one military man and one 
A.E.C. health physicist to go through the support 
facilities building and close doors to lessen the 
chance of a fire starting and spreading in the 
disaster area ; the men did not enter the reactor 
building on this trip. When the two men 
returned to the rest of the group, it proceeded 
on to a decontamination trailer. From here the 
group split, with part going to the Central 
Facilities dispensary and the rest going to the 
Chemical Processing Plant for further decon- 
tamination. Having concluded that the remain- 
ing two operators were dead, the A.E.C. health 
physicist suspended rescue efforts and ordered 
all personnel back. 

After the ambulance had been returned to the 
SL-1 site to await a decision on the disposition 
of the body, personnel involved in the transfer 
of the body from the panel truck to the ambul- 
ance went to the Central Facilities dispensary 
for decontamination. Between midnight and 
3 a.m. on January 4 approximately thirty people 
who had been engaged in the emergency at the 
SL-1 area were admitted to the dispensary for 
secondary decontamination. These personnel 
included firemen, security patrolmen and military 


personnel. Preliminary badge readings and 
urine sample analyses of these thirty people were 
received and indicated that all personnel could 
be released. To assist in the decontamination 
processes, four further health physicists came to 
the dispensary from the M.T.R. and the Engin- 
eering Test Reactor. 

At approximately 6 a.m. on the morning of 
January 4 a team of five men removed the body 
from the ambulance in the SL-| area. The body 
was disrobed in order to remove as much con- 
tamination as possible at the site. The body 
was replaced in the ambulance, covered with 
lead aprons for shielding purposes, and trans- 
ported to the Chemical Processing Plant where 
surface decontamination was attempted. Indi- 
viduals involved in the disrobing and transfer 
process received a maximum exposure of 770 
millirems gamma radiation. Before decon- 
tamination the reading from the first body was 
approximately 400 roentgens per hour at the 
head region, approximately 100 roentgens per 
hour at the feet, and from 200 to 300 roentgens 
per hour over the remainder of the body. First 
efforts to decontaminate the body resulted in no 
significant decrease in the readings. Between 
7 a.m, and I! p.m. on January 4, the day follow- 
ing the incident, several entries into the reactor 
buildings were made. As a result of the entries, 
the second body was recovered, leaving one 
fatility to be recovered. A Hurst criticality dosi- 
meter was recovered from just outside the door 
leading on to the reactor operating floor. Per- 
sonnel history files were recovered from the 
Administrative Support Building. In addition, 
the reactor operating log book and all but one 
of the plant instrument charts were recovered 
from the Control Room area. The instrument 
charts recovered are the following : condenser 
air temperature inlet, condenser air temperature 
outlet, by-pass steam flow, main steam flow- 
reactor water level, purification water tempera, 
ture, reactor pressure, linear power level, log 
power level, and feedwater flow. The linear 
power level and feedwater flow instruments are 
known to have been off at the time the charts 
were removed. The only chart not recovered 
was the constant air monitor. 

During this same period investigation teams 
were organised by the A.E.C., the Argonne 
National Laboratory and Combustion Engineer- 
ing, Incorporated. Efforts continued in plan- 
ning the removal of the last victim and assessing 
the damage incurred. In addition to the normal 
continuous radiation monitoring stations which 
were operating at the time of the accident, 
radiological monitoring teams started intensive 
surveys of the adjacent areas and environs to 
evaluate any possible radiological hazard. These 
surveys are continuing. No radiological hazard 
to the public has been indicated. 

At approximately 4 p.m. on January 4, prepa- 
rations were begun to recover the second body 
from the reactor operating floor. The body was 
found in an area where radiation levels were 
estimated to be approximately 750 roentgens 
per hour. A recovery team consisting of six 
military personnel and two A.E.C. health physi- 
cists proceeded from the decontamination check 
point after having been extensively briefed, 
rehearsed, and attired in protective clothing, to 
the entrance of the SL-1 compound at about 
7.30 p.m. Of this group, two military men and 
two health physicists entered the support facil- 
ities building through the side entrance into the 
maintenance workshop area. A blanket was 
placed on the floor of the control room. Because 
of the high radiation levels to be encountered, 
the maximum permissible working time on the 
reactor operating floor was limited to one 
minute. One health physicist was assigned to 
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hold a stop-watch and time the actual entrance 
to the reactor operating floor, signalling the two- 
man recovery team when their time was up. The 
other health physicist remained in the support 
facilities building to check the body for radiation 
after its removal from the reactor building. 

Having been briefed as to the location of the 
body to be recovered, the two-man team entered 
the reactor operating floor and went directly to 
the body. One man picked up the victim's legs 
while the other grasped the body around the 
shoulders and they moved rapidly out of the 
high radiation area and down the stairway. 
Their one minute limit in the reactor area did 
not expire until they were part way down the 
stairway. The two men continued down the 
stairs and placed the body on the blanket in the 
control room. The second two-man team 
entered the support facilities building and went 
to the control room where they picked up the 
body by the four corners of the blanket and 
carried it out of the SL-1 compound. The work 
clothing was removed from the body, which was 
then placed in an ambulance standing by for the 
purpose. The ambulance rroceeded with the 
body to the Chemical Processing Plant where 
facilities had been prepared to receive it. The 
third two-man military team proceeded into the 
support facilities building and on to the reactor 
operating floor to try to gain some more infor- 
mation about the status of the remaining body 
and the reactor. The short periods of time that 
these recovery teams were in the high radiation 
areas on the reactor operating floor resulted in 
gamma exposures of from 1 rem to about 13 
rems. 

On Thursday evening, January 5, an official 
photographer entered the radioactive reactor 
compartment to photograph the scene of the 
explosion. Radiation fields greater than 500 
roentgens per hour were reported by the accom- 
panying health physicists. The photographer, 
wearing protective clothing and breathing appa- 
ratus, was allowed thirty seconds to complete 
his assignment. By entering the reactor com- 
partment only long enough to trigger his camera 
and withdrawing to a less radioactive area to 
change film and make adjustments, the photo- 
grapher was able to obtain the interior photo- 
graph needed. This photograph assisted A.E.C. 
investing teams in making plans to recover the 
third body and in evaluating the damage to the 
reactor operating area. The maximum radiation 
exposure of these two men was less than 2 roent- 
gens of gamma radiation. 

The third body had been observed to be 
lodged in the ceiling above the reactor. Because 
of the high radiation fields (above 500 roentgens 
per hour) personnel could not climb on to a 
beam to free the body which itself was highly 
contaminated with radioactive material. The 
plan for removal of this third body was to 
position a large net under it and attempt to 
lower the body on to the net. The net itself 
was fastened to the end of a crane boom. The 
large doors of the reactor building that are 
used for moving equipment in and out of the 
building were opened to permit the crane to 
position the net just below the body. A closed- 
circuit television camera had been placed in the 
reactor building to help position the net. When 
the net was in position, teams of two men each 
were to move in quickly and try to lower the 
body on to the net. Because of the radiation 
fields, each team had less than a minute to make 
its attempt at freeing the body. 

Due to a malfunction of the television equip- 
ment, it was necessary to use the first team of 
men to check that the net was properly positioned; 
they accomplished their mission in less than 
their allotted time. Four additional teams were 
used to accomplish the mission of freeing the 
body and lowering it into the net. A sixth 
team, ‘outside the building, was used to move 
the crane which held the net. The third body 
was removed from the building at 2.37 a.m. on 
January 9. The estimated doses received by the 
men entering the reactor building to free the 
body ranged from 2-5 rem to 7-5 rem. 


PHOTOGRAPHY, SAFETY DRILL AND 
RADIATION MONITORING 


The recovery operations were completed at 
4.42 a.m. on January 9. Official photographers 
have made a permanent record of the activities 
at the SL-1 area. Aerial photographs were 
taken to record the condition of the reactor 
building exterior, which appears undamaged. 
At 1.45 a.m. on January 8, a photographer, 
accompanied by a health physicist, photographed 
the reactor compartment. The photograph was 
requested by the technical advisory committee 
assisting the Idaho Operations Office to aid in 
planning the recovery of the third victim. A 
photograph of the control room was also taken. 
Readings of the high range gamma dosimeters 
worn by the men showed a maximum exposure 
of less than 3 roentgens. 

Entry to the reactor building continued to be 
a hazardous undertaking. To protect individuals 
from contamination, a detailed procedure was 
observed before any entry. A detailed plan of 
action for each operation was established to 
obtain maximum benefit from the limited obser- 
vation time of one to two minutes. The person 
assigned an entry mission and a health physicist 
are each dressed in two pairs of overalls, shoe 
covers, and gloves. Around the wrists and 
ankles, tape is used to ensure that no skin 
remains exposed. Caps and respiratory protec- 
tion equipment and miscellaneous radiation 
detection equipment complete the outfitting of 
participants. After exit from the contaminated 
area, the clothing is removed and the participants 
are decontaminated, if necessary, by scrubbing 
with soap and water. Since the radiation effects 
are cumulative, each entry by an individual 
brings him closer to prescribed maximum permis- 
sible limits. The exposures to personnel are 
kept as low as possible by strict time limitations 
and careful planning. To prevent multiple high 
exposures to individuals the missions are assigned 
to different persons, thereby requiring a larger 
team. 

Aerial and ground monitoring has continued 
to affirm that the airborne radioactivity is being 
confined largely to the reactor building and the 
immediate vicinity. Direct radiation from the 
reactor building has shown no increase since the 
accident. Calculations from direct radiation 
readings are as follows : 1-1 roentgens per hour 
at 100ft ; 0-037 roentgens per hour at 5O0ft ; 
0-09 roentgens per hour at 1000ft ; and 0-002 
roentgens per hour at 2000ft. The aerial and 
ground surveys will continue to evaluate any 
possible radiological hazard beyond the immedi- 
ate vicinity of the reactor area buildings. 


INVESTIGATION OF REACTOR ACCIDENT 


By January 19, evidence was established that 
a nuclear excursion took place in the SL-1 
reactor accident. Radiochemical activation 
analyses of metallic objects recovered from the 
accident disclosed the presence of copper-64 
and gold-198, neutron-activated isotopes of the 
elements copper and gold, which definitely indi- 
cate the presence of neutrons, emitted during a 
chain reaction that occurred in the reactor. 
Additional evidence of neutrons was found in an 
analysis of the Hurst criticality dosimeter that 
was situated just outside the reactor room door 
at the time of the accident. The presence of 
gross fission product contamination on virtually 
all samples recovered from within the reactor 
building made the analyses for specific isotopes 
extremely difficult, delaying the establishment of 
conclusive evidence. An analysis of air samples 
in the reactor building and of clothing and 
particles recovered from the reactor room dis- 
closed the presence of the following fission 
products: barium-lanthanum-140, zirconium- 
niobium-95, cesium-134 and -137, cerium-141 
and -144, and iodine-131. In addition, isotopes 
of uranium (U-234, U-235, U-236 and U-238) 
were identified by analysis of particles recovered 
from the clothing of the victims. The uranium 
presumably came from the fuel in the reactor. 
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Combustion Engineering, Incorporated, : 
pursuing intensive efforts to develop means of 
remotely looking into the reactor room and 
reactor vessel. Television cameras which 
operate in highly radioactive fields and lim; 
spaces have been obtained from the Oak Ridge 
National Laboratory and the Los Alamos 
Scientific Laboratory of the Commission, Pin- 
hole cameras for photographing high radiation 
sources have been supplied by the U.S. Naval 
Radiological Defence Laboratory, Point Hunter 
California, and Atomic Energy of Canada, Ltd, 
Chalk River, Ontario. It is hoped that this 
equipment will help to determine the status of 
the reactor, especially the water level and con. 
dition of the fuel elements and control rods 
which are assumed to have been disarranged by 
the explosion. Once the reactor status js 
definitely established, action can be taken safely 
and with certainty to remove the possibility of 
further criticality, if such possibility exists. Mean- 
while, every precaution is being taken to avoid 
doing anything to the reactor vessel or its con- 
tents that might disturb its present condition, 
The investigation of the accident has been slow 
and difficult because of the high levels of radio- 
activity within the reactor building itself. The 
Commission is gathering together and evaluat- 
ing technical data as it becomes available on the 
circumstances of the accident and its effects. 

In view of the accident and as a precautionary 
measure the Atomic Energy Commission has 
sent the following telegrams to the operators of 
all American reactors asking for current infor- 
mation regarding the performance of the reactor 
and safety practices and controls : the informa- 
tion is similar to that obtained in Commission 
inspections of licensed reactors. 

“We are surveying all licensed reactor facil- 
ities for information gained from operating 
experience which indicates confirmation of or 
variance from nuclear characteristics shown in 
your licence application at time of licence issu- 
ance. This will give up-date information on 
your facility which was reviewed by us during 
evaluation of your facility licence application 
and during inspections. Accordingly, pursuant 
to Section 50.54(f) of Commission regulations, 
you are requested to submit within 20 days of 
receipt of this message a report containing the 
following information concerning each reactor 
or critical experiment facility operated by you 
under A.E.C. licence: 1. Maximum excess 
reactivity of your reactor, not including the 
worth of control rods or other control devices 
such as burnable poison strips or soluble poison, 
or any experiments, and variations of excess 
reactivity over core life. 2. Total control rod 
worth. 3. Minimum shut-down margin both 
at room temperature and operating temperature. 
4. Maximum worth of single control rod of 
highest reactivity value. 5. Description and 
worth of other methods used for controlling 
reactivity, such as burnable poison strips or 
soluble poison, and variation of the worth of 
these methods over core life. 6. Maximum 
total and individual worth of any fixed or move- 
able experiments inserted in your reactor. 
7. With respect to items 1-6 above, the follow- 
information should be included: basis for 
reactivity values (measured, calculated or esti- 
mated) ; condition of core for which values are 
applicable (operating or shut-down, amount of 
burnup) ; and dates on which reactivity values 
were last determined. 8. The following informa- 
tion with respect to operations which could 
involve changes in core reactivity when the 
reactor is shut-down: (a) Special precautions 
taken to prevent inadvertent criticality. (6) 
Whether nuclear instrumentation is used. (¢) 
Methods used to limit and control rate and 
amount of reactivity charges. (d) Minimum 
amount that reactor is sub-critical during such 
operations and how the sub-critical margin 1s 
achieved. (e) Whether such operations are 
conducted under direct and personal supervision 
supervision of technically qualified and designated 
supervisors. (/) Whether such operations are con- 
ducted in accordance with written procedures.’ 
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The dates printed are those of application and publication on completion. Copies of specifications may be obtained at the Patent Office Sales Branch, Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each 
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POWER TRANSMISSION 


July 15, 1957.—Drivinc MECHANISMS, 
§. Smith and Sons (England), Ltd., Cricklewood 
Works, Cricklewood, London, N.W.2. (Inventor: 
Rudolph Heinrich Meier.) : 

The invention relates to mechanisms on which a 
driving member is rotatively connected to oneor 
other of two driven members according to the 
required direction of rotation. The mechanism 
comprises a thick-walled cylinder A which constitutes 
the input member, having mounted on its central 
portion two similar spur gear wheels B, C constituting 
the driven-members. The gear wheels are separated 
by ball bearings in races cut in their adjacent side 
faces. They are also supported, and located by two 
further bali bearings with races cut in the faces of 
the gear wheels and in two discs D, mounted on 
the ends of the cylinder. Cylinder A is free to rotate 
on the end of a shaft E on ball bearings. A slot F 
is cut in the surface of the cylinder at an angle of 
about 45 deg. A plate G, free to slide radially within 
the slot, is supported centrally by a small rod and is 
spring loaded in an outwards direction. The internal 
curved surfaces of the gear wheels B, C have at 
regular intervals abutments H of approximately 
rectangular form which extend inwards towards the 





cylinder and from the outer side face part way across 
the surface. A steel ball J in the slot is pressed by 
the spring-loaded plate against the bearing surfaces 
on the gears and about one-half projects from the 
slot. The slot is of such a length that when in the 
extreme positions the ball makes firm contact with 
one of the corresponding abutments. The gap 
between each abutment and the inner edge of its gear 
wheel is sufficient for the ball when in an intermediate 
portion of the slot to pass freely between two adjacent 
abutments, one on each wheel. Projecting from the 
external face of disc D on the far side of the cylinder 
is a crank pin K, by which the cylinder may be 
rotated. An output shaft (not shown) lies parallel to 
the supporting shaft, and has fixed to it spur wheels 
driven by the gears. When the cylinder is rotated in 
one direction the ball rolls between the plate G and 
the internal surfaces of gear wheels to one end of 
slot so that it makes contact with an abutment on 
one wheel (e.g. B), causing it to rotate with the 
cylinder. The drive is transmitted through the edge 
of the slot, ball, and one of the abutments H. The 
second gear wheel is free to rotate independently of 
the cylinder. When the direction of rotation of the 
cylinder is reversed the ball rolls along its slot until it 
reaches the far end, where it eventually locks against 
an abutment of the second wheel leaving the first one 
free. A uni-directional rotation is imparted to the 
output shaft in consequence of an idler gear in one 
of the trains, whatever the direction of rotation of 
the cylinder.—February 15, 1961. 


ELECTRONICS 


860,476. December 8, 1958.—CATHODE-RAY TUBE 
SysTEMs AND Tuses, Ferranti, Ltd., Hollinwood, 
Lancs. (Inventors : Michael Duke Dudley, Jack 
Vernon Shaw and George Christie Turner.) 

In order to obtain a greater contrast between the 
image and the background on a cathode-ray tube it 
has previously been proposed to utilise a tube con- 
taining a screen in which electron bombardment 
causes a change to occur so that the bombarded 
regions of the screen absorb light. The screen is 
illuminated from an outside source and the image 
appears dark on a light background. This state, 
however, is semi-permanent and the image can only 
be removed from the screen by the application of 

at to the screen. Furthermore, a very high energy 
electron beam is required and this results in very slow 
writing speeds. Accordingly it is is an object of the 


present invention to provide a cathode-ray tube 
system capable of providing bright flicker-free 
images with a fast writing speed. The tube has a 
screen comprising a first layer of an infra-red quenched 
phosphor, hereunder defined, and a second layer of a 
phosphor which, when excited by an electron beam, 
emits infra-red radiation. This second layer is on 
the electron gun side of the first layer, and means 
are provided for irradiating the first layer with uljra- 
violet radiation. Preferably the screen also includes 
an intermediate layer impervious to electrons but 
transparent to infra-red radiation. By an “ infra-red 
quenched phosphor” is meant a phosphor which 
emits light only when irradiated with ultra-violet 
radiation and in the absence of infra-red radiation. 
In operation an ultra-violet lamp is disposed out-ide 
the cathode-ray tube and irradiates the first layer of 
the screen with ultra-violet radiation. In the absence 
of any infra-red radiation the whole of this layer 
emits light of even intensity, the intensity being 
controllable by the intensity of the ultra-violet 
radiation. When a pattern is traced out on the second 
layer by an electron beam, infra-red radiation is 
emitted. The parts of the first layer affected by the 
infra-red do not emit any light and the image viewed 
from outside the tube therefore appears as a dark 
image on a bright background. In this manner very 
bright flicker-free images are obtained. The image 
remains visible on the first layer until the second 
layer ceases to emit infra-red radiation, the screen 
having a persistence similar to that of known long- 
afterglow screens. The intermediate layer, disposed 
between the first and second layers, is a layer of 
transparent silica which is impervious to electrons, 
but transparent to infra-red radiation, thus preventing 
spurious electron excitation of the first layer without 
affecting the operation of the tube in a manner 
similar to that described above. The background 
brightness of the display can be adjusted according 
to the level of the ambient brightness by adjusting 
the intensity of the ultra-violet radiation. The 
image is then more easily appreciated without any 
difficulty of eye adaptation which has previously been 
necessary when viewing radar presentation units or 
=e. for example, in daylight.—February 8, 
1961. 


861,324. June 22, 1956.—CaATHODE-RAY TUuBES, 
Electric and Musical Industries, Ltd., Blyth 
Road, Hayes, Middlesex. (Jnventors: David 


William Lewis and John Martyn Kent Tucker.) 

This invention relates to cathode-ray tubes of the 
post-deflection acceleration type. Its object is to 
provide an improved cathode-ray tube of this kind 
and a circuit arrangement embodying such a tube 
in which the ratio of the first and final anode potentials 
can be made substantially greater than two without 
increasing pattern distortion. As shown in the drawing 
of a tube, between the pairs of deflecting plates A and 
B is a screen C. Surrounding the deflecting plates B 
is a first anode D, and adjacent to the fluorescent 
screen E is a final anode F while between D and F 
is a further anode G. The anodes D, F and G may 
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be formed by highly conductive coatings on the 
internal wall of the envelope and suitable contacts 
H, J and K are provided by means of which the anodes 
can be connected to suitable sources of potential. 
Between the anodes the internal wall of the envelope 
is preferably provided with highly resistive coatings 
L and M which serve to prevent charging of the wall 
of the tube and to provide a potential gradient 
between the anodes. If desired the further anode G 
can be omitted and the intermediate potential zone 
may be formed by employing the two coatings L 
and M which are in such case of different values of 
resistance.—February 15, 1961. 


859,854. September 10, 1957.—TRANsIsTORS, Pye, 
Ltd., Radio Works, St. Andrews Road, Cam- 
bridge. (/nventor : George Roman.) 

According to this invention a transistor has a 
base region consisting of a mixture of two materials, 
one of which has a greater, and preferably much 
greater, energy gap than the other. By the term 
“energy gap ” is meant the gap existing between the 


valence band and the conduction band of a semi- 
conductor material. This gap is measured in the 
electron volts necessary to transfer an electron from 
the valence band into the conduction band. The 
difference in energy gap of the two materials is used 
to provide an accelerating field for the injected 
minority carriers. The two materials may con- 
veniently comprise germanium and silicon. The 
base region consists of a mixture of germanium and 
silicon, one face being substantially entirely ger- 
manium and the other face being substantially 
entirely silicon, the changeover from one material to 
the other taking place through the thickness of the 
base region. By utilising the greater energy gap of 
silicon (1 -03 electron volts) compared with germanium 
(0-72 electron volt), an accelerating field can be 
produced across the transistor without necessarily 
having to control the insertion of impurities into 
the base material. The best results would appear to 
be produced by achieving a 100 per cent changeover 
of material between the two faces, but smaller 
quantities of silicon in germanium may be used, in 
which case there is not 100 per cent of silicon at 
either face of the region although a beneficial result 
is still obtained. The principle of this invention is 
applicable to PNP, NPN, PNIP, NPIN or so-called 
drift or graded base transistors.—January 25, 1961. 


CRANES 


861,073. October 5, 1959.—TRAVELLING CRANES, 
Vaughan Crane Company, Ltd., West Gorton, 
Manchester 12. (J/nventor: Gilbert Vaughan 
Sadler.) 

Overhead travelling electric cranes are usually 
provided with collector shoes engaging conductor 
wires or rails along the wall carrying the crane 
gantry and difficulty has been experienced owing to 
the danger caused by the exposed conductors. The 
object of the invention is the provision of protected 
conductor feed boxes for the crane with collector 
strips mounted on the crane to span two boxes in 
order to maintain contact at all times. The crane has 
contact strips A preferably of phosphor bronze 
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mounted on moulded rails B preferably of poly- 
urethane. The strips are bonded to the mouldings 
which are flexible. The mouldings are enclosed by a 
housing C of insulating material preferably of fibre- 
glass suspended from brackets D preferably at four 
points, depending from the crane frame on links E 
to allow the housing to swing laterally through a few 
degrees to align itself with stationary contact feed 
blocks F at intervals along the track approximately 
12ft apart. The contact blocks each have contacts G, 
of copper, to engage the strips. A triple pole contactor 
protecting circuit is introduced for each block whereby 
each block is ‘* dead ” unless the contact strips are in 
contact with them. The blocks are carried on brackets 
H affixed to the crane gantry and interconnected by 
insulated cables. The boxes F are spaced apart so 
that as the crane travels the strip will be in engage- 
ment with one box but will span at least two so that a 
continuity of supply to the crane is ensured. The 
advantages of the invention are that there are no 
hazards. An important one is safety, there being no 
hazards along the crane track in the nature of open 
bare conductor wires, and, in fact, between the 
conductor boxes spaced at 12ft to 13ft along the track, 
there is no interference at all with access to a crane 
gantry from the floor. Further, the conductor boxes 
are “ dead” due to the provision of the triple pole 
contactor except when the strips on the crane are in 
contact with them.—February 15, 1961. 








Catalogues and Brochures 


Peasopy, Ltd., Peabody House, 300, Vauxhall Bridge Road, 
London, S.W.1.—Bulletin No. LH203-D, giving details of an 
improved gas scrubber fitted with an agglomerating slot stage. 


ENGLISH ELectric VALve Company, Ltd., Chelmsford, Essex. 
—Publication E2/5 describing E702 storage tubes. In addition 
to dimension drawings and operating data, the publication gives 
an account of the principle of operation, a curcuit diagram of a 
typical power supply, and notes on care and use of the tubes. 


E.M.1. Execrronics, Ltd., Hayes, Middlesex.—Catalogue 
covering in abridged form the whole range of products of the 
Company’s Instrument Division, including oscilloscopes and 
stroboscopes, equipment for closed circuit television, nuclear 
health instruments, analogue computers, and instrumentation 
tape decks. 


Tuse INvestments, Ltd., The Adelphi, London, W.C.2.— 
Illustrated brochure describing the range of extended surface 
tube made by companies in the T.1. Group. It includes tube 
with internal and external extended surfaces, and with both. 
The external finning may be integral with the tube wall, or it may 
be wound on and mechanically attached or welded. 


FIRTH-VICKERS STAINLESS STEELS, Ltd., Staybrite Works, 
Sheffield, 9.—Illustrated brochure giving details of the shell 
moulding facilities available at the Company’ s works. Specifica- 
tions of typical castings in corrosion and heat-resisting steels 
are given, and there are also some notes on the shell moulding 
process itself. 


Friep. Krupp SCHMIEDE UND Gressere!, Essen, Altendorfer 
Strasse 100, Germany.—lIllustrated brochure entitled “ Krupp- 
Rolls,” giving details of forged and cast steel rolls for ferrous 
and non-ferrous rolling mills. A short historicai introduction is 
followed by technical notes on choice and use of rolls for differ- 
ent purposes. Detailed information is given on care of rolls 
and the causes and prevention of damage. 


Davy AND UNrTeD ENGINEERING CompPANyY, Ltd., Darnall 
Works, Sheffield, 9.—Book entitled “ Built by Davy-United ” 
copiously illustrated in black and white and colour, describing 
the current range of rolling mill and ancillary equipment built 
by the company. The book is divided into eight sections, dealing 
respectively with rolling mills for steel, rolling mills for non- 
ferrous metals, rolling mill auxiliaries, continuous processing 
lines, systems and services, instrumentation, railway wheel plant, 
and design and production capacity. The scope of the book 
does not extend to full description or individual illustration of 
all the varied plant built by the company in recent years, but is 
intended to give a visual impression of the design and production 
facilities now available at Davy-United. To this end it ranges 
from heavy beam rolling mill plant to a 10in three-high hand 
mill and from heavy plate and continuous hot strip mills to 
continuous cold mills and hand mills for special alloy sheets. 
The finishing of rolled metals, hydraulic and lubrication systems, 
automatic gauging and load measurement are dealt with in turn, 
and the book concludes with a review of the design, machining 
and erection facilities at the company’s Sheffield, Billingham 
and Glasgow works. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting 
is to be held should be clearly stated. 


AMERICAN ASSOCIATION OF COST ENGINEERS 


Fri., March 10.—BritisH Group : Institution of Civil Engineers, 
Great George Street, London, S.W.1I, “ Air Cooled Heat 
Exchangers,” R. J. Anderson. 5.45 p.m. 


BRITISH INSTITUTE OF MANAGEMENT 


Tues., March 7.—-Connaught Rooms, London Ww. C.2, First of a 
series of Conferences—** Organisation Man,” led “by William 
H. Whyte, 10 a.m. 


BRITISH INSTITUTION OF RADIO ENGINEERS 


Wed., March 8.—SoutTH WaALes SECTION: Welsh College of 
Advanced Technology, Cardiff, Discussion on “‘ The Radio 
and Electronics Industry in South Wales,” 6.30 p.m. %& Scor- 
TisH SecTiON: Department of Natural Philosophy, The 
University, Drummond Street, Edinburgh, “ High Speed 
Pulse Techniques,” E. Wolfendale, 7 p.m. %% NortTH EASTERN 
SecTION : Institute of Mining and Mechanical Engineers, 
Neville Hall, Westgate Road, Newcastle upon Tyne, “ U.H.F. 
AM/FM Transistor Receivers,” *H.A. Heins, 6 p.m. 

Thurs., March 9.—ScoTtisH SECTION : Institution of Engineers 
and Shipbuilders, 39, Elmbank Crescent, Glasgow, “* High 
Speed Pulse Techniques,”” E. Wolfendale, 7 p.m. 


ILLUMINATING ENGINEERING SOCIETY 


Thurs., March 9.—MANCHESTER CENTRE: Illuminations and 
Electrical Services Department, Rigby Road, Blackpool, 
* Blackpool Illuminations,” H. Carpenter, 2.30 p.m. 


INSTITUTE OF METAL FINISHING 


Marc h 10.—LONDON BRANCH: Constitutional Club, London, 
"W.C * Practical Plate.s’ Night,”’ 6 p.m. 


INSTITUTE OF METALS 


Tues., March 7.—OxForpD LOCAL Section : Cadena Café, 
Cornmarket Street, Oxford, “ Novel Methods of Forming 
Metals,” J. F. Wallace, 7.15 p.m. y% SouTH WaALes LOCAL 
SECTION : Metallurgy Department, University College, Single- 
ton Park, Swansea, “ Fracture of Metals,”” K. E. Puttick, 
6.30 p.m. 
March 8.—-MANCHESTER METALLURGICAL Society : 
Manchester Literary and Philosophical Society, George Street, 
Manchester, “ Solidification and Structure of Cast Iron,” 
I. C. H. Hughes and W. Oldfield, 6.30 p.m. 

Thurs., March 9.—East MIDLANDS METALLURGICAL Society : 
Faculty of Applied Science, Clifton Boulevard, The University, 
Nottingham, “* The Metallurgy of the Steam Turbine,” L. E 
Benson, 7.30 p.m. ¥& LIVERPOOL METALLURGICAL Society : 
Department of Metallurgy, The University, Liverpool, Joint 
meeting with the Iron and Steel Institute, “‘ Creep Deformation,” 
D. M. McLean, 7 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


March 7.—EASTERN CENTRE : The Refectory, Peterscourt 
Office, F. Perkins, Ltd. Peterborough, “Measurement of 
Exhaust Smoke Density from Diesel Engined Vehicles,” 


J. D. Savage, 7.30 p.m. 
Black Horse Hotel, 
H. 


Tues., 


Wed., March 8.—SOUTHERN CENTRE: 
Horsham, “ Modein Vehicles for the Motorway,” A. 
Carter, 7.30 p.m. % NortH WesTeRN CENTRE: Merton 
Hotel, Merton Road, Bootle, Liverpool, 20, “ Air Brakes for 
Commercial Road Vehicles,” W. A. Kirk, 7.30 p.m. 

Fri., March 10.—SoutH Wares Centre : South Wales Institute 
of Engineers, Park Place, Cardiff, “ Servicing of Electrical 
Equipment,” J. H. Stoneman, 7.15 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS 


Tues., March 7.—Geological Society, Burlington House, London, 
W.1, Papeis on “ Fluidisation,” 4 p.m. 

Fri., March 10.—NorTH WesTeRN BRANCH : Midland Hotel, 
Manchester, Annual General Meeting, 3.30 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., March 7.—Great George Street, Westminster, London, 
S.W.1, Joint meeting with the Royal Institute of British 
Architects, “‘ The Problem of Housing Large-Scale Plant,” 
W. S. Atkins and H. Lobb, 5.30 p.m. 

Thurs., March 9.—Trarric ENGINEERING Stupy Group : Great 
George Street, London, S.W.1, Informal Discussion on 
“Instrumentation for Traffic Engineering Studies, with 
particular reference to Vehicle Detectors, Counters and Speed 
Meters,” introduced by J. A. Hillier, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, March 3.—MepDICAL ELECTRONICS AND DISCUSSION 
Group : Savoy Place, London, W.C.2, Discussion on “ The 
Clinical Valuz of E.E.G. Recording,” and “ Present Trends in 
General! Purpose E.E.G. Recorders,” opened by H. B. Morton 
and H. R. A. Townsend, 6 p.m. % NORTH-EASTERN CENTRE : 
Technical College, Carlisle, ‘* Measured and Electrical Model 
Characteristics of Buildings Heated by Floor Thermal Storage,” 
E. D. Taylor, B. Berger and G. Blaylock, 7 p.m. % SOUTH- 
East SCOTLAND Su B-CENTRE : Joint Meeting with Scottish 
Branch of The Institution of Mschanical Engineers : North 
British Hotel, Edinburgh, “‘ Blaenau Ffestiniog and Other 
Medium-Head Pumped Storage Schemes in Great Britain,” 
H. Headland, 6.30 p.m. 

Mon., March 6.—ELECTRONICS AND COMMUNICATIONS SECTION : 
Savoy Place, London, W.C.2, “An Investigation of the 
Usefulness of Back- Scatter Sounding in the Operation of H.F. 
Broadcasting Services,” E. D. Shearman, 5.30 p.m. 
3% NorTH-EASTERN MEASUREMENT AND ELECTRONICS GROUP : 
Rutherford College of Technology, Northumberland | Road, 
Newcastle upon Tyne, “ Applications of Microwaves,’  &. Ee 
Cullen, 6.15 p.m. %% SouTH MIDLAND CENTRE : James Watt 
Memorial Institute, Birmingham, Joint meeting with the 
Graduate and Student Section, Discussion on “ This House 
Deplores the Present Rate of World Expenditure on Space 
Research, while Many Problems of Extreme Poverty and 
Sickness Still Exist on an International Scale,” 6.30 p.m 
%& NorTuH STAFFORDSHIRE SuB-CENTRE : English Electric Com- 
pany, Kidsgrove, “‘ The Future of ‘ Electrics ’ and * Electronics’ 
in Aircraft and Guided Missiles,”” The Rt. Hon. The Viscount 
Caldecote, 7 p.m. ye WesTeERN CeNTRE: M.E.B. Sub-Area 

, Gloucester, “ Short-Circuit Ratings for Mains Cables,” 
G. S. Buckingham : and “ A Basis for Short-Circuit Ratings 
for Paper-Insulated Cables up to 11kV,” L. Gosland and R. G. 
Parr, 6 p.m. %% Marpstonr District BRANCH : Technical 
College, Maidstone, “ Safety in the Utilisation of Electricity,” 
S. J. Emerson, 6.30 p.m. 

Tues., March 7.—MEASUREMENT AND CONTROL SECTION : Savoy 
Place, London, W.C.2, “‘ The Automatic Control of Machines 
for Assembling Mechanical Components,” A. V. Hemingway 
and R. L. Dressler, 5.30 p.m. 4 NorTH- EASTERN CENTRE : 
College of Further Education, Workington, “* Measured and 
Electrical Model Characteristics of Buildings Heated by Floor 
Thermal! Storage,” E. D. Taylor, B. Berger and G. Blaylock, 
7 p.m % SoutH-East SCOTLAND Sus-Centre: Carlton 
Hotel, Edinburgh, “An Oscillating Synchronous Linear 
Machine,” E. R. Laithwaite and R. S. Mamak, 7 p.m. 

Wed., March 8.—LONDON GRADUATE AND STUDENT SECTION : 
Visit to Decca Radar, Ltd., Southwark, 1.30 p.m. ¥ NorTH 
MIDLAND CENTRE : Town Hall, Barnsley, Joint meeting with 
the Sheffield Sub- Centre, * Radiocommunication in the Power 
Industry,” E. H. Cox and R. E. Martin, 7 p.m. 4 SouTH- 
West SCOTLAND Sus-CenTRE : Institution of Engineers and 
Shipbuilders, 39, Elmbank Crescent, Glasgow, “* New Ideas 
in Aircraft Electrical Systems,”” M. Hancock, 6 p.m. ye OxForD 
District BRANCH : S.E.B. District Office, 37, George Street, 
Oxford, “* Automatic Warehousing,” C. G. Bailey, 7 p.m. 

Thurs., March 9.—NorTH SCOTLAND Sus-Centre : Electrical 
Engineering Department, Queen’s College, Dundee, “ Gene- 
rator/Motor Problems in Pumped-Storage Installations,” 
J. H. Walker, 7 p.m. + West WALES (SWANSEA) SuB-CENTRE : 
Conference Room, S.W.E.B., The Kingsway, Swansea, “* Some 
Considerations in the Application of Power Rectifiers and 
Converters,” J. McBreen, 6 p.m. y¥& IRISH BRANCH : 
Physical Laboratory, Trinity College, Dublin, “* Design, 
Manufacture and Service Performance of Rural Transformers 
in Ireland,”’ W. G. Scaife and M. P. Kealy, 6 p.m. 

Fri., March 10.—NortH SCOTLAND Sus-Centre: Robert 
Gordon’s Technical College, Aberdeen, “* Generator/Motor 
Problems in Pumped-Storage Installations,” J. H. Walker, 
7.30 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 


Mon., March 6.—North Staffordshire Technical College, Stoke- 
on-Trent, ““Some Aspects of the History of Engineering 
Drawing Leading to Drawing Standardisation,” P. J. Booker, 
7.15 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 


To-day, March 3.—Robert Gordon’s Technical College, Abeideen, 
Joint meeting with Aberdeen Mechanical Society, ‘ Develop- 
ments in Marine Steam Turbine Design,” T. W. F. Brown, 
7.45 p.m. 


INSTITUTION OF HIGHWAY ENGINEERS 


To-day, March 3. -NORTHERN BRANCH : The Courts, Carlisle, 
“ Surface Dressing,” 6.30 p.m. + LONDON BRANCH : Institu- 
tion of Structural Engineers, 11, Upper Belgrave Street, London, 
S.W.1, “ Lessons Learned on the Design, Construction and 
Maintenance of Motorways—{iv) From the 
Transport Angle,” 5.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, March 3.—ScottisH BRANCH: North British Hotel, 
Edinburgh, “ Blaenau Ffestiniog and Other Medium-Head 
Pumped Storage Schemes in Great Britain,” H. Headland, 7.30 


Clarendon 
Laboratory, Oxford, ** The Design of Irradiation Experiments,” 
J. R. Atkinson and S. Rigg, 7.30 p.m. y¥& Nortu EASTERN 
BRANCH : Neville Hall, Westgate Road, Newcastle upon Tyne, 
“Blaenau Ffestiniog and Other Medium-Head Pumped 
Storage Schemes in Great Britain,”’ H. Headland. 6 p.m. 

Tues., March 7.—NorTH EASTERN BRANCH : Cleveland Scientific 
and Technical Institute, Corporation Road, Middlesbrough, 
“ The South Works of Ashmore. Benson, Pease and Co., Ltd.,”’ 
T. K. Hargreaves, 6.15 p.m. 

Wed., March 8.—1, Biidcage Walk, Westminster, London, S.W.1, 
Symposia “ The Mechanism of Combustion Deposit Forma- 
tion and Adhesion,” 4 p.m. 

Thurs., March 9.—YoOrKSH!IRE BRANCH: Chemistry Lecture 
Theatre, The University, Leeds, “‘ The Development of Multi- 
Fuel Engines,” G. . Martlew, 6.30 p.m. ¥& SOUTHERN 
Grapuates’ BRANCH : Technical College, B.ighton, “ Intro- 
— of the Tape Control of Machine Tools,” A. Tack, 

1S p.m. 

Fri., March 10. —EDUCATION Group : 1, Birdcage Walk, London, 
S.W.1, Discussion on “ Teaching Thermodynamics, * opened 
by D. B. Spalding, 6 p.m. ¥& WesTeRN GrRapvvuates’ BRANCH : 
Swindon Engineering Society, 2, Emlyn Square, Swindon, 
“An Engineer’s View of Bus Operation,” P. J. Warhurst, 
7.30 p.m. 


p.m. 
Mon., March 6.—LONDON AND EASTERN BRANCHES : 


Ministry of 
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INSTITUTION OF PLANT ENGINEERS 


Mon., March 6.—SHEFFIELD AND Districr BRANCH : 
Hotzl, Chesterfield, “ Industrial Diseases and Factory] 
Dr. Hartley, 7.30 p.m. 

Tues., March 7.—LONDON BRANCH: Royal 
John Adam Street, Adelphi, London, W.C.2, 
of Heat Exchangers,”’ H. B. Merriman, 7 pm, rs 
BOROUGH BRANCH : White Lion Hotel, a 
borough, “‘ Some Medium Sized Boilerhouses,” 

.30 p.m. 

Wed., March 8.—East MIDLANDS BRANCH : Sherwood 
County Hotel, Theatre Square, Nottingham, Annual 
Meeting, 7 p.m. %&e KENT BRANCH: King’s Head 
High Street, Rochester, Annual General Meeting, 7 

Fri., March 10.—BtRMINGHAM BRANCH : Imperial H, 
Street, Birmingham, Mobile Plant Discussion Group, 7,39; 


Tempe 
pm 


INSTITUTION OF PRODUCTION ENGINEERS 


Tues., March 7.—SouTH EASTERN REGION : Room 233, 
of Technology, Luton, Annual General Meeting, 7. 
3% SOUTHERN REGION : Town Hall, Oxford, Annual G 
Meeting, 7 p.m. Film Show, 7.30 p.m. 

Wed., March 8.—NoORTH WESTERN REGION: H 
Corporation Street, Preston, Annual General M 
“ Recent Developments in U.S.S.R.,” D. F. Galloway, 

Fri., March 10.—EASTERN REGION : Electric House, jj 
“ The Status of the Production Engineer in any 
Economy,” H. Burke, 7.30 p.m. 


INSTITUTION OF THE RUBBER INDUSTRY 


Mon., March 6.—BURTON-ON-TRENT SECTION : Midland 
Station Street, Burton-on-Trent, “ The Scientific Basis ¢ 
Vulcanisation,”’ C. G. Moore, 7.30 p.m. * Nortx 
SECTION : Eldon Grill, Newcastle, “* Colours in Rubber 
Plastics,’ C. Mosgrave, 7 p.m. ye SOUTH WALES anp 
MOUTHSHIRE SECTION : Wyndham Hotel, Bridgend, Qy 
Evening, 7.30 p.m. 

Thurs., March 9.—HUMBERSIDE SECTION Yarboro 
New Holland, “ Development of S.B.R. Manuf 
U.K.,”” K. G. Burridge, 8 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 


To-day, March 3.—WALES AND MONMOUTHSHIRE BRANCH : 2 
Wales Institute of Engineers, Park Place, Cardiff, “ Lift Sigke 
Construction,” F. R. Benson, 6.30p.m. *& WesTeR' COUN 
BRANCH : Small Lecture Theatre, ee Engi 
Laboratories, University Walk, Bristol, * Berkeley. : 
Station—Some Special Factors tos mad Design and Com 
struction,” A. L. Brake, 6 p.m. %& MIDLAND Co : 
GRADUATES’ AND STUDENTS’ SECTION : Engineering 
Stephenson Place, Birmingham, “ Report on a Visit to 
Venezuela and Mexico,”” Denis Matthews, 6.30 p.m. 

Tues., March 7.—MipLaANnp Counties’ BRANCH : East Mid 
Electricity Showrooms, Irongate, Derby, “ Mining Subsi 
Design Problems and Remedial Measures,” K. W, 
6.45 p.m.  % NORTHERN COUNTIES’ BRANCH : Ch 
Scientific and Technical Institution, Middlesbrough, “The 
Design, Fabrication and Erection of Welded Girders for the) 
South Durham Steel = Iron Company, Ltd., Greatheay 
W. G. Gentry, 6.30 p 

Thurs.., March 9.— 11, allt Belgrave Stie. t, London, S.WA, 

‘Model Methods, with Particular Reference to Three Recent 
Applications in tue Field of Steel Composite and Concrete: 
Construction,” 5S. R. Sparkes, and J. C. Chapman, 6 p.m. 

Fri., March 10.— SOUTHERN BRANCH: Engineering Lect 
Theatre, The University, Southampton, “ Timber Structures” 
H. Tottenham, 6.30 p.m. 


d 
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JUNIOR INSTITUTION OF ENGINEERS 


To-day, March 3.—Pepys House, 14, Roch-.ster Row, Wem 
minster, S.W.1, Film “ The Kariba Hydro-Electric Schema, 
Parts 1, 2 and 3,” introduced by T. A. L. Paton, 7 p.m. 

Fri., March 10.—-Pepys House, 14, Rochester Row, Westminster, 
S.W.1, “* The Grand Contour Canal as a National Water Grid! 
J. F. Pownall, 7 p.m. 


REINFORCED CONCRETE ASSOCIATION 


To-day, March 3.—SouTH WALES AND MONMOUTHSHIRE BRANCH ¢ 
South Wales Institute of Engineeis, Park Plac., Cardiff) 
“ Lift Slab Design and Constiuction,”’ F. R. Benson, 6 p.m. 

Mon., March 6.—NoORTH WESTFRN BRANCH : College of Ted 
nology, Sackville Street, Manchester, “‘ Research for @ 
Concrete Industry,” 6.45 p.m. 

Tues., March 7.—-NORTH WESTERN BRANCH : Liverpool Enginest+_ 
ing Society, The Temple, 24, Dale Street, Liverpool, “ Research 
for the Concrete Industry,” 6.30 p.m. * MIDLAND COUNTIES’ © 
BRANCH : Birmingham and Midland Institute, Paradise § . 
Birmingham, “ Prestressed Concrete Bridges,” E. W. 
Gifford, 6 p.m. 


ROYAL AERONAUTICAL SOCIETY 
To-day, March 3.—ROoTORCRAFT SECTION : Lecture Theatre, 
Hamilton Place, London, W.1, “ Helicopter Approach Aids, 
H. W. Mitch:ll and S. G. Lennox, 7 p.m. 
Wed., March 8. ‘CHESTER BRANCH : Lecture Theatre, Grosvenor” 
Museum, c hester, “‘ Some Low Speed Problems of High sa 
Aircraft,”” A. Spence and D. Lean, 7.30 p.m. 


ROYAL INSTITUTE OF CHARTERED SURVEYORS 


Mon., March 6.—12, Great George Street, Westminster, S.Wil, 
“ Rights of Light,” Bryan W. Anstey, 5.45 p.m. 


ROYAL INSTITUTION OF GREAT BRITAIN 
To-day, March 3.—21, Albemarle Street London, W.1, “The 
Development of X-Ray Analysis,” Sir Lawrence Bragg, 9 p.m. 
Fri., March 10.—21, Albemarle Street, London, W.1, “ Energy,” 
Ronald King, 9 p.m. 


ROYAL SOCIETY OF ARTS 


John Adam Street, Adelphi, London, W.C.2, 


Wed., March 8. 
” Sir Andrew 


“ Technical Developments in the Steel Industry, 
McCance, 6 p.m. 
SOCIETY OF CHEMICAL INDUSTRY 

Tues., March 7.—CorROsION GROUP AND NEWCASTLE SECTION : 
Visit to The Cleveland Bridge and Engineering Company, 
Ltd., Darlington, 2.30 p.m. ; Technical College, Gladstone 
Street, Darlington, “ Metal Spraying for the Protection of 
Biidge Structures,” J. D. Thompson, 8 p.m. 


SOCIETY OF ENGINEERS 
Mon., March 6.—Geological Society, Burlington House, London, 
W.1, “Some Aspects of Prestressed Concrete,” H. Kaylot, 
5 p.m. 
TELEVISION SOCIETY 


Fri., March 10.—Cinematograph Exhibitors’ Association, 164, 
Shaftesbury Avenue, London, W.C.2, “Colour Television 
Camera Problems,” I. J. P. James, 7 p.m. 


WOMEN’S ENGINEERING SOCIETY 


Wed., March 8,—LONDON BRANCH : “ Hope House,” 45, Great 
Peter Street, Westminster, S.W.1, Members’ Evening, 7 p.m. 














